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SERVER, CLIENT, COMMUNICATION
SYSTEM, COMMUNICATION METHOD,
AND RECORDING MEDIUM

The present application 1s a continuation application
based on International Patent Application No. PCT/JP 2015-

081870, filed Nov. 12, 2015, the content of which 1s incor-
porated herein by reference.

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a server, a client, a
communication system, a communication method, and a
recording medium.

Description of Related Art

Client server systems that imnclude a wireless endoscope
and a capsule endoscope have been created. In these sys-
tems, an examination-and-analysis device and an examina-
tion-and-treatment device are separate. The examination-
and-analysis device analyzes examination data received
from the examination-and-treatment device and provides a
visual notification of examination results to a user. The
examination-and-treatment device transmits the examina-
tion data received from an external terminal 1n a body to the
examination-and-analysis device. The examination-and-
analysis device and the examination-and-treatment device
are connected to a network and communicate data.

This system has one examination-and-analysis device and
a plurality of examination-and-treatment devices. For a
small-intestine examination using a capsule endoscope, i1t
takes a long time to conduct the examination. Therefore, a
patient to which the examination-and-treatment device 1s
attached 1s allowed to have freedom of action to some
extent. The examination-and-treatment devices are driven
by batteries 1n order to enable wireless communication and
moving. Meanwhile, the examination-and-analysis device 1s
installed at a location at which a doctor can check the
examination results as needed. That 1s, the examination-and-
analysis device and the examination-and-treatment devices
are disposed at mutually separate locations. A network
inirastructure 1 a hospital 1s utilized for the examination-
and-treatment device to transmit the acquired examination
data to the examination-and-analysis device.

A wireless network infrastructure may have a problem
regarding communication traflic. In a case in which the
examination-and-treatment devices can communicate a pre-
determined amount of data at a high communication speed.,
data transmission 1s completed in a short time. Power
consumed by the examination-and-treatment devices can be
saved by stopping a communication function in the exami-
nation-and-treatment devices after data transmission 1s com-
pleted. Meanwhile, 1n a case 1n which a plurality of exami-
nation-and-treatment devices 1Ireely perform data
communication, the plurality of examination-and-treatment
devices compete for a limited communication band. There-
fore, communication traflic increases, and communication
speeds becomes lower as a whole. As a result, the respective
examination-and-treatment devices are not be able to end
data transmission in a short time and confinue communica-
tion. This leads to an increase 1 power consumption.

According to Japanese Unexamined Patent Application,
First Publication No. 2009-111562, a server extracts infor-
mation related to a wireless LAN access point (relay device
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2

included 1 a signal received from a client. The server
measures the amount of communication data for each relay

device and adds communication amount information of the
relay device to transmission data. The server transmits the
transmission data, to which the communication amount
information has been added, to the client. The client acquires
identification information of the relay device used. The
client extracts the communication amount information of the
relay device included 1n the data received from the server.
The client sets a waiting time on the basis of the commu-
nication amount imformation. The client performs commu-
nication after waiting for the waiting time. According to the
technology disclosed 1n Japanese Unexamined Patent Appli-
cation, First Publication No. 2009-111562, the server and the
client can efliciently perform communication while avoiding
unnecessary trailic due to congestion when the usage rate of
the network increases.

SUMMARY OF THE INVENTION

According to a first aspect of the present invention, a
server has a communicator, a decision unit, and a commu-
nication control unit. The communicator receives data at an
application level from a client and receives connection AP
information and priority information from the client before
reception of the data 1s started. The client 1s one of a first
client and a second client. The first client 1s a terminal that
has already started data transmission to the server at a timing
when decision processing 1s started. The second client 1s a
terminal that 1s standing by for the data transmaission to the
server at the timing when the decision processing is started.
The connection AP information indicates an access point to
which the client 1s being connected. The priority information
indicates a priority of the client. The decision unit deter-
mines whether or not a first condition 1s satisfied and
determines whether or not any one of a second condition and
a third condition 1s satisfied in the decision processing. The
decision unit decides to cause the first client to stop data
transmission 1n the decision processing in a case in which
the first condition and the second condition are satisfied. The
decision unit decides to cause the second client to stand by
for the data transmission 1n the decision processing 1n a case
in which the first condition and the third condition are
satisfied. The first condition indicates that an access point
indicated by the connection AP information receirved from
the first client 1s the same as an access point indicated by the
connection AP information received from the second client.
The second condition indicates that a priority indicated by
the priority information received from the first client 1s
lower than a priority indicated by the priority information
received from the second client. The third condition indi-
cates that the priority information has not been received
from the second client. The communication control unit
transmits first control information to the first client by using,
the commumicator 1 a case in which the decision umit
decides to cause the first client to stop the data transmission.
The communication control umt transmits second control
information to the second client by using the communicator
in a case 1 which the decision unit decides to cause the
second client to stand by for the data transmission. The first
control information indicates an instruction to stop data
transmission via an access point to which the first client 1s
being connected. The second control mformation indicates
an 1nstruction to stand by for data transmission via an access
point to which the second client 1s being connected.

According to a second aspect of the present invention, 1n
the first aspect, the communicator may further receive
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surrounding AP information from the client before the
reception ol the data 1s started. The surrounding AP infor-
mation indicates an access point, to which the client 1s not
being connected, which 1s present in surroundings of the
client. The communication control unit may further transmuit
connection instruction information to the second client by
using the communicator 1n a case in which the first condition
1s satisiled and the surrounding AP information has been
received. The connection instruction information indicates
an 1nstruction to connect to the access point indicated by the
surrounding AP information.

According to a third aspect of the present invention, 1n the
first aspect, the communication control unit may further
transmit clock time information to the first client by using
the commumicator 1 a case in which the decision umnit
decides to cause the first client to stop the data transmission.
The communication control unit may further transmit the
clock time information to the second client by using the
communicator 1n a case in which the decision unit decides
to cause the second client to stand by for the data transmis-
sion. The clock time information indicates a clock time
when data transmission via an access point to which the first
client or the second client 1s being connected may be started.

According to a fourth aspect of the present mvention, 1n
the third aspect, the commumicator may further receive data
amount information from the client before the reception of
the data 1s started. The data amount information indicates the
amount of data that i1s scheduled to be transmitted to the
server. The decision unit may calculate the clock time on the
basis of a first data amount and a second data amount 1n a
case 1n which the decision unit decides to cause the first
client to stop the data transmission. The first data amount 1s
the amount of data indicated by the data amount information
rece1ved from the first client. The second data amount 1s the
amount of data that has already been received from the first
client. The decision unit may calculate the clock time on the
basis of the amount of data indicated by the data amount
information recerved from the second client 1n a case 1n
which the decision unit decides to cause the second client to
stand by for the data transmission.

According to a fifth aspect of the present invention, 1n the
first aspect, the data may be examination data that 1is
acquired by an examination terminal for examining the
inside of a body. The priority information may be at least one
of position information, abnormality information, and
operation information. The position information indicates a
position of the examination terminal i the body. The
abnormality information indicates a degree of abnormality
of the inside of the body estimated from the examination
data. The operation information indicates occurrence of a
predetermined operation by a user.

According to a sixth aspect of the present invention, 1n the
first aspect, the decision unit may further determine whether
or not data transmission by a transmitting client will end
within a predetermined time on the basis of a data trans-
mission ability of the transmitting client after one of the first
control mformation and the second control mnformation 1s
transmitted. The transmitting client 1s the second client 1n a
case 1n which the first control information 1s transmitted.
The transmitting client 1s the first client 1n a case 1n which
the second control information 1s transmitted. The decision
unit may further decide to cause the transmitting client to
stop the data transmission 1n a case in which the data
transmission by the transmitting client will not end within
the predetermined time. The communication control unit
may further transmit third control information to the trans-
mitting client by using the communicator in a case 1n which
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4

the decision unit decides to cause the transmitting client to
stop the data transmission. The third control information
indicates an instruction to stop data transmission via an
access point to which the transmitting client 1s being con-
nected.

According to a seventh aspect of the present invention, a
client 1s one of a first client and a second client. The first
client 1s a terminal that has already started data transmission
to a server at a timing when decision processing 1s started.
The second client 1s a terminal that 1s standing by for the data
transmission to the server at the timing when the decision
processing 1s started. The decision processing 1s processing
for deciding which of a first state and a second state to be set.
The first state 1s a state 1n which the first client performs data
transmission. The second state 1s a state 1n which the second

client performs data transmission. The client has a commu-
nicator and a communication control unit. The communica-
tor recetves data at an application level from an external
terminal. The communicator transmits the data receirved
from the external terminal to the server. The communicator
transmits connection AP information, priority information,
and surrounding AP information to the server before trans-
mission of the data 1s started. The commumnicator receives
one of first control information, second control information,
and connection instruction information from the server. The
connection AP information indicates an access point to
which the client 1s being connected. The priority information
indicates a priority of the client. The surrounding AP infor-
mation indicates an access point to which the client 1s not
being connected, which 1s present in surroundings of the
client. The first control information indicates an instruction
to stop data transmission via an access point to which the
first client 1s being connected. The second control informa-
tion indicates an 1nstruction to stand by for data transmission
via an access point to which the second client 1s being
connected. The connection 1nstruction information 1ndicates
an 1struction to connect to the access point indicated by the
surrounding AP information. The communication control
unit stops the data transmission via the access point to which
the first client 1s being connected 1n a case 1n which the first
control information has been received. The communication
control unit stands by for the data transmission via the access
point to which the second client 1s being connected 1n a case
in which the second control information has been received.
The communication control unit connects to the access point
indicated by the surrounding AP information by using the
communicator 1n a case in which the connection struction
information has been received.

According to an eighth aspect of the present invention, 1n
the seventh aspect, the commumicator may further receive
clock time information from the server. The clock time
information indicates a clock time when data transmission
via an access point to which the first client or the second
client 1s being connected may be started. The communica-
tion control unit may further start the data transmission via
the access point to which the first client or the second client
1s being connected at the clock time 1ndicated by the clock
time information 1n a case 1 which one of the first control
information and the second control information has been
received and the clock time information has been received.

According to a ninth aspect of the present invention, in the
seventh aspect, the communicator may further transmit data
amount information to the server before the transmission of
the data 1s started. The data amount information indicates the
amount of data that 1s scheduled to be transmitted to the
Server.
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According to a tenth aspect of the present invention, in the
seventh aspect, the external terminal may be an examination
terminal for examining the 1nside of a body. The data may
be examination data acquired by the examination terminal.
The priority information may be at least one of position
information, abnormality information, and operation infor-
mation. The position information indicates a position of the
examination terminal in the body. The abnormality infor-
mation indicates a degree of abnormality of the 1nside of the
body estimated from the examination data. The operation
information indicates occurrence of a predetermined opera-
tion by a user.

According to an eleventh aspect of the present invention,
in the tenth aspect, the client may further have an exami-
nation data processing unit that generates the position infor-
mation and the abnormality information on a basis of the
examination data.

According to a twelith aspect of the present invention, 1n
the seventh aspect, the client may further have a data
processing unit that reduces the amount of the data trans-
mitted to the server 1n a case 1 which a battery remaining,
amount of the client 1s less than a predetermined amount.
The communication control unit may transmit the data, the
amount of which has been reduced, to the server by using the
communicator.

According to a thirteenth aspect of the present invention,
in the seventh aspect, the communicator may include a first
communicator that communicates with the external terminal
and a second communicator that communicates with the
server. The client may further have a state control unit that
brings only the second communicator 1nto a resting state in
a case 1 which a battery remaining amount of the client 1s
less than a predetermined amount.

According to a fourteenth aspect of the present invention,
a communication system has a server and a client. The server
includes a first communicator, a decision unit, and a first
communication control umt. The first communicator
receives data at an application level from the client and
receives connection AP information and priority information
from the client before reception of the data 1s started. The
client 1s one of a first client and a second client. The first
client 1s a terminal that has already started data transmission
to the server at a timing when decision processing 1s started.
The second client 1s a terminal that 1s standing by for the data
transmission to the server at the timing when the decision
processing 1s started. The connection AP information indi-
cates an access point to which the client 1s being connected.
The prionity information indicates a priority of the client.
The decision unit determines whether or not a first condition
1s satisfied and determines whether or not any one of a
second condition and a third condition 1s satisfied in the
decision processing. The decision unit decides to cause the
first client to stop the data transmission in the decision
processing 1n a case 1 which the first condition and the
second condition are satisfied. The decision unit decides to
cause the second client to stand by for the data transmission
in the decision processing in a case i which the first
condition and the third condition are satisfied. The first
condition indicates that an access point indicated by the
connection AP information received from the first client 1s
the same as an access point indicated by the connection AP
information received from the second client. The second
condition indicates that a priornity indicated by the priority
information received front the first client 1s lower than a
priority indicated by the priority information received from
the second client. The third condition indicates that the
priority information has not been received from the second
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client. The first communication control unit transmits first
control information to the first client by using the first
communicator in a case in which the decision unit decides
to cause the first client to stop the data transmission. The first
communication control unit transmits second control infor-
mation to the second client by using the first communicator
in a case 1 which the decision unit decides to cause the
second client to stand by for the data transmission. The first
control information indicates an 1instruction to stop data
transmission via an access point to which the first client 1s
being connected. The second control mformation indicates
an instruction to stand by for the data transmission via the
access point to which the second client 1s being connected.
The client has a second communicator and a second com-
munication control unit. The second communicator receives
the data from an external terminal. The second communi-
cator transmits the data received from the external terminal
to the server. The second communicator transmits the con-
nection AP information and the priority immformation to the
server before transmission of the data 1s started. The second
communicator receives one of the first control information
and the second control information from the server. The
second communication control unit stops the data transmis-
sion via the access point to which the first client 1s being
connected 1n a case 1 which the first control information has
been received. The second communication control umit
stands by for the data transmission via the access point to
which the second client 1s being connected 1n a case 1n which
the second control information has been received.
According to a fifteenth aspect of the present invention, a
communication method that 1s performed by a server has a
first step, a second step, a third step, and a fourth step. The
server receives data at an application level from a client 1n
the first step. The client 1s one of a first client and a second
client. The first client 1s a terminal that has already started
data transmission to the server at a timing when decision
processing 1s started. The second client 1s a terminal that 1s
standing by for the data transmission to the server at the
timing when the decision processing 1s started. The server
receives connection AP information and priority information
from the client 1n the second step before reception of the data
1s started. The connection AP information indicates an
access point to which the client 1s being connected. The
priority information indicates a priority of the client. The
server determines whether or not a first condition 1s satisfied
and determines whether or not any one of a second condition
and a third condition 1s satisfied 1n the decision processing
in the third step. The server decides to cause the first client
to stop the data transmission in the decision processing in a
case in which the first condition and the second condition are
satisfied. The server decides to cause the second client to
stand by for the data transmission in the decision processing
in the third step 1n a case 1n which the first condition and the
third condition are satisfied. The first condition indicates that
an access point indicated by the connection AP information
received from the first client 1s the same as an access point
indicated by the connection AP information received from
the second client. The second condition indicates that a
priority indicated by the priority information recerved from
the first client 1s lower than a priority indicated by the
priority information received from the second client. The
third condition 1ndicates that the priority information has not
been received from the second client. The server transmits
first control information to the first client 1n the fourth step
in a case 1n which the server decides to cause the first client
to stop the data transmission in the third step. The server
transmits second control information to the second client in
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the fourth step 1n a case 1n which the server decides to cause
the second client to stand by for the data transmission in the
third step. The first control information indicates an nstruc-
tion to stop data transmission via an access point to which
the first client 1s being connected. The second control
information indicates an 1instruction to stand by for data
transmission via an access point to which the second client
1s being connected.

According to a sixteenth aspect of the present invention,
a communication method that 1s performed by a client has a
first step, a second step, a third step, a fourth step, and a fifth
step. The client 1s one of a first client and a second client.
The first client 1s a terminal that has already started data
transmission to a server at a timing when decision process-
ing 1s started. The second client 1s a terminal that 1s standing
by for the data transmission to the server at the timing when
the decision processing 1s started. The decision processing 1s
processing for deciding which of a first state and a second
state to be set. The first state 1s a state 1n which the first client
performs data transmission. The second state 1s a state in
which the second client performs data transmission. The
client recerves data at an application level from an external
terminal 1n the first step. The client transmits the data
received from the external terminal to the server in the
second step. The client transmits connection AP information,
priority information, and surrounding AP information to the
server 1n the third step belfore transmission of the data 1s
started. The connection AP information indicates an access
point to which the client 1s being connected. The priority
information indicates a priority of the client. The surround-
ing AP information indicates an access point, to which the
client 1s not being connected, which i1s present 1n surround-
ings of the client. The client receives one of first control
information, second control information, and connection
instruction imformation from the server in the fourth step.
The first control information indicates an instruction to stop
data transmission via an access point to which the first client
1s being connected. The second control mmformation indi-
cates an instruction to stand by for data transmission in an
access point to which the second client 1s being connected.
The connection instruction information indicates an mstruc-
tion to connect to the access point indicated by the surround-
ing AP iformation. The client stops the data transmission
via the access pomnt to which the first client 1s being
connected 1n the fifth step 1n a case 1n which the first control
information has been received. The client stands by for the
data transmission via the access point to which the second
client 1s being connected 1n the fifth step 1n a case 1n which
the second control information has been received. The client
connects to the access point indicated by the surrounding AP
information 1n the fifth step a case in which the connection
instruction information has been received.

According to a seventeenth aspect of the present mven-
tion, a non-transitory computer-readable recording medium
1s provided that records a program for causing a computer of
a server to execute a first step, a second step, a third step, and
a Tourth step. The server receives data at an application level
from a client 1n the first step. The client 1s one of a first client
and a second client. The first client 1s a terminal that has
already started data transmission to the server at a timing
when decision processing 1s started. The second client 1s a
terminal that 1s standing by for the data transmission to the
server at the timing when the decision processing 1s started.
The server receives connection AP information and priority
information from the client 1n the second step before recep-
tion of the data 1s started. The connection AP information
indicates an access pomnt to which the client i1s being
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connected. The priority mformation indicates a priority of
the client. The server determines whether or not a first
condition 1s satisfied and determines whether or not any one
ol a second condition and a third condition 1s satisfied 1n the
decision processing in the third step. The server decides to
cause the first client to stop the data transmission in the
decision processing in the third step 1n a case in which the
first condition and the second condition are satisfied. The
server decides to cause the second client to stand by for the
data transmission in the decision processing 1n the third step
in a case in which the first condition and the third condition
are satisfied. The first condition indicates that an access
point indicated by the connection AP information received
from the first client 1s the same as an access point indicated
by the connection AP information receirved from the second
client. The second condition indicates that a priority indi-
cated by the priority information received from the first
client 1s lower than a priority indicated by the priority
information recerved from the second client. The third
condition 1indicates that the priority information has not been
received from the second client. The server transmits first
control information to the first client 1n the fourth step 1n a
case 1n which the server decides to cause the first client to
stop the data transmission in the third step. The server
transmits second control information to the second client in
the fourth step 1n a case 1n which the server decides to cause
the second client to stand by for the data transmission in the
third step. The first control information 1ndicates an instruc-
tion to stop data transmission via an access point to which
the first client 1s being connected. The second control
information indicates an instruction to stand by for data
transmission via an access point to which the second client
1s being connected.

According to an eighteenth aspect of the present mven-
tion, a non-transitory computer-readable recording medium
1s provided that records a program for causing a computer of
a client to execute a first step, a second step a third step, a
tourth step, and a fifth step. The client 1s one of a first client
and a second client. The first client 1s a terminal that has
already started data transmission to a server at a timing when
decision processing 1s started. The second client 1s a terminal
that 1s standing by for the data transmission to the server at
the timing when the decision processing 1s started. The
decision processing 1s processing for deciding which of a
first state and a second state to be set. The first state 1s a state
in which the first client performs data transmission. The
second state 1s a state 1n which the second client performs
data transmaission. The client receives data at an application
level from an external terminal 1n the first step. The client
transmits the data receirved from the external terminal to the
server 1n the second step. The client transmits connection AP
information, priority information, and surrounding AP infor-
mation to the server in the third step betfore transmission of
the data 1s started. The connection AP information indicates
an access point to which the client 1s being connected. The
priority information indicates a priority of the client. The
surrounding AP information indicates an access point, to
which the client 1s not being connected, which 1s present in
surroundings of the client. The client receives one of first
control information, second control information, and con-
nection instruction information from the server in the fourth
step. The first control information indicates an instruction to
stop data transmission via an access point to which the first
client 1s being connected. The second control information
indicates an mstruction to stand by for data transmission via
an access point to which the second client 1s being con-
nected. The connection nstruction information indicates an
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instruction to connect to the access point indicated by the
surrounding AP information. The client stops the data trans-
mission via the access point to which the first client 1s being,
connected 1n the fifth step 1n a case 1n which the first control
information has been received. The client stands by for the s
data transmission via the access point to which the second
client 1s being connected 1n the fifth step 1n a case 1n which
the second control information has been received. The client
connects to the access point indicated by the surrounding AP
information 1n the fifth step 1n a case in which the connection

. . . . . 10
instruction information has been received.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a configuration diagram of a network according,
to an embodiment of the present invention.

FIG. 2 1s a configuration diagram of the network accord-
ing to the embodiment of the present imnvention.

FIG. 3 1s a configuration diagram of the network accord-
ing to the embodiment of the present imnvention.

FIG. 4 1s a block diagram showing a hardware configu-
ration of a WS according to the embodiment of the present
invention.

FIG. 5 1s a block diagram showing a software configu-
ration of the WS according to the embodiment of the present
invention.

FIG. 6 1s a block diagram showing a hardware configu-
ration of an STA according to the embodiment of the present
invention.

FIG. 7 1s a block diagram showing a soitware configu-
ration of the STA according to the embodiment of the
present mvention.

FIG. 8 15 a sequence diagram showing a communication
sequence between the WS and the STA according to the
embodiment of the present invention.

FI1G. 9 1s a sequence diagram showing the communication
sequence between the WS and the STA according to the
embodiment of the present invention.

FIG. 10 1s a sequence diagram showing the communica-
tion sequence between the WS and the STA according to the
embodiment of the present invention.

FIG. 11 1s a flowchart showing an operation procedure of
the WS according to the embodiment of the present inven-
tion.

FI1G. 12 1s a flowchart showing an operation procedure of
the WS according to the embodiment of the present inven- 45
tion.

FI1G. 13 1s a flowchart showing an operation procedure of
the WS according to the embodiment of the present inven-
tion.

FIG. 14 1s a flowchart showing an operation procedure of 30
the STA according to the embodiment of the present inven-
tion.

FIG. 15 1s a flowchart showing an operation procedure of
the STA according to the embodiment of the present inven-
tion.

FI1G. 16 1s a tflowchart showing an operation procedure of
the STA according to the embodiment of the present inven-
tion.

FI1G. 17 1s a flowchart showing an operation procedure of
the STA according to the embodiment of the present inven- 60
tion.
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An embodiment of the present invention will be described
with reference to the drawings.

10

(Network Configuration)
FIGS. 1 to 3 show a network configuration according to
an embodiment of the present invention. FIG. 1 shows a

configuration of a basic network la (communication sys-
tem). As shown in FIG. 1, the network 1a has a WS 101

(server), an AP 102 (access point), an STA 103 (client), and
an STA 104 (client). The WS 101 1s an examination-and-

analysis device. The AP 102 1s a wireless access point. The
WS 101 and the AP 102 form a wired network. Radio waves

of the AP 102 reach a circular radio wave coverage range 11
around the AP 102 at the center. The STA 103 and the STA
104 are present inside the radio wave coverage range 11. The
STA 103 and the STA 104 are examination-and-treatment
devices. The STA 103 and the STA 104 perform wireless
communication with the AP 102. Further, the STA 103 and
the STA 104 perform wireless communication with an
external terminal, which 1s not shown in the drawing, and
receive data from the external terminal. The external termi-
nal may be an examination terminal that performs exami-
nation of the mside of a body, for example. In FIG. 1, only
two clients, namely, the STA 103 and the STA 104 are shown
for convenience. A plurality of STAs may be present inside
the radio wave coverage range 11 of the AP 102. The STA
103 and the STA 104 perform data commumnication with the
WS 101 by using a communication path via the AP 102.

The data transmaission assumed 1n the embodiment of the
present invention 1s communication of data at an application
level. For example, data communication 1n the application
layer of the open systems interconnection (OSI) reference
model 1s assumed.

The STA 103 and the STA 104 compete for a wireless
network band via the AP 102 for transmitting data to the WS
101. In order to ethiciently use the limited wireless network
band, the WS 101 performs determination on the basis of
information provided from each STA and provides an
instruction to each STA. A determination method will be
described later.

FIG. 2 shows a configuration of a network 15 (commu-

nication system). As shown in FIG. 2, the network 15 has a
WS 101 (server), an AP 102 (access point), an STA 103

(client), an STA 104 (client), and an AP 105 (access point).
The network 15 shown 1n FIG. 2 has the AP 105 added to the
configuration of the network la shown in FIG. 1. Radio
waves ol the AP 105 reach a radio wave coverage range 12.
The AP 102 and the AP 105 are disposed such that the radio
waves from the AP 102 and the radio waves from the AP 105
overlap each other. The STA 104 1s present in a range 1n
which the radio waves from the AP 102 and the radio waves
from the AP 105 overlap each other. Therefore, the STA 104
can connect wirelessly to an arbitrary one of the AP 102 and
the AP 1035. This 1s a typical method of designing a wireless
network for avoiding disconnection or the like at the time of
roaming.

In a case 1n which a plurality of STAs are present 1n the
same path 1n the network 1la shown in FIG. 1, data com-
munication by one STA 1s permitted in consideration of
communication efliciency. Data communication by the other
STA 1s brought into a stand-by state. In the network 15
shown 1n FIG. 2, the STA 104 can select a communication
path that 1s different from a communication path that the
STA 103 uses. An STA that performs data transmission to the
WS 101 1s not present 1n the communication path via the AP
105. Therefore, the WS 101 provides an instruction to select
a communication path that 1s different from the communi-
cation path that the STA 103 uses and perform data trans-
mission to the STA 104 by using the selected communication
path. Details thereof will be described later.
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FIG. 3 shows a configuration of a network 1¢ (commu-
nication system). As shown in FIG. 3, the network 1¢ has a
WS 101 (server), an AP 102 (access point), an STA 103
(client), an STA 104 (client), an AP 105 (access point), an
STA 106 (client), and an STA 107 (client). In the network 1s
shown 1 FIG. 3, the STA 106 and the STA 107 are present
in a radio wave coverage range 12 of the AP 105. The STA
104 can connect to an arbitrary one of the AP 102 and the
AP 105. The STA 106 and the STA 107 compete for a
wireless network band via the AP 105 in a communication
path via the AP 105. Meanwhile, only the STA 103 1s present
as an STA other than the STA 104 1n a communication path
via the AP 102. Therefore, the WS 101 provides an instruc-
tion to perform data communication by using the commu-
nication path via the AP 102 to the STA 104. In a case in
which the STA 103 has already performed data communi-
cation with the WS 101, the WS 101 provides an instruction
to the STA 103 and the STA 104 1n accordance with a
predetermined determination method. Details thereof will be
described later.

The WS 101 decides operations of the STA 103 and the
STA 104 by performing decision processing. In a case 1n
which the STA 103 and the STA 104 connect to the WS 101
via the AP 102 as shown in FIG. 1 or FIG. 3, the WS 101
decides operations of the STA 103 and the STA 104 1n
accordance with priorities of the STA 103 and the STA 104.
In a case 1n which the priority of the STA 104 1s higher than
the priority of the STA 103, for example, the WS 101
provides an instruction to stop the data transmission that 1s
being executed to the STA 103. The STA 104 performs the
data communication via the AP 102. In a case in which the
priority of the STA 103 1s higher than the priority of the STA
104, the WS 101 provides an 1nstruction to stand by for the
data transmission to the STA 104. The STA 103 continues
the data communication. In a case in which the STA 104 can
connect to the WS 101 via the AP 105 as shown 1n FIG. 2,
the WS 101 provides an instruction to connect to the AP 105
to the STA 104. The STA 104 performs the data communi-
cation via the AP 105. The details of the decision processing
will be described later.

(System Configuration of WS)

FIG. 4 shows a hardware configuration of the WS 101
(server) that 1s an examination-and-analysis device. As
shown 1n FIG. 4, the WS 101 has a display unit 401, an input
unit 402, a CPU 403, a recording umt 404, and a commu-
nicator 405.

The display unit 401 provides a visual nofification of
examination results generated by analyzing data received
from the STA to a user. For example, the display unit 401 1s
a liquad crystal display. The input unit 402 receives an mput
operation from the user. For example, the input unit 402 1s
a keyboard. The CPU 403 controls the entire system of the
WS 101 and executes a program for deciding an instruction
for the STA on the basis of information received from the
STA. Further, the CPU 403 executes a program for analyzing
data received from the STA. The recording unit 404 1s a
recording medium for recording the data received from the
STA and the examination results analyzed by the CPU 403.
For example, the recording umt 404 1s a hard disk. The
communicator 4035 performs data communication with the
STA connected to a network to which the WS 101 1s being
connected. For example, the communicator 405 1s a wired
LAN adaptor. The communicator 405 may be a wireless
L AN adaptor.

The communicator 405 receives connection AP informa-
tion, priority information, surrounding AP information, and
data amount mnformation from the STA before reception of
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the data from the STA 1s started. The connection AP infor-
mation indicates an access point to which the STA 1s being
connected. The priority imformation indicates a priority of
the STA. The priority information 1s at least one of position
information, abnormality information, and operation infor-
mation. The position information indicates the position of
the examination terminal in the body. The abnormality
information indicates a degree of abnormality of the nside
of the body that 1s estimated from examination data gener-
ated by the examination terminal. The operation information
indicates occurrence of a predetermined operation by the
user. The surrounding AP information indicates an access
point, to which the STA 1s not being connected, which 1s
present 1n surroundings of the STA. That 1s, the surrounding
AP information indicates an access point that 1s different
from the access point, to which the STA 1s being connected,
from among access points that are present in the surround-
ings of the STA. Each STA can connect to one access point.
The data amount information indicates the amount of data
that 1s scheduled to be transmitted to the WS 101. These
information items are included 1n a transmission notification
transmitted from the STA. The transmission notification
indicates a request to start data transmission to the WS 101.
The communicator 405 receives these information items
from the STA by receiving the transmission notification
from the STA. The STA, which has requested starting of the
data transmission by the transmission notification, has not
started data transmission to the WS 101. That 1s, the STA 1s
waiting for the data transmission.

The communicator 405 transmits first control 1nforma-
tion, second control information, connection instruction
information, clock time information, and third control infor-
mation to the STA. The first control information indicates an
instruction to stop the data transmission via the access point
to which the STA transmitting the data 1s being connected.
The second control information indicates an instruction to
stand by for the data transmission via the access point to
which the STA, which has not started the data transmission,
1s being connected. The connection instruction mnformation
indicates an 1nstruction to connect to the access point
indicated by the surrounding AP information. The connec-
tion instruction information may include information indi-
cating the access point that 1s the same as the access point
indicated by the surrounding AP information. The clock time
information indicates a clock time when the data transmis-
sion via the access point to which the STA i1s being con-
nected may be started. The third control information indi-
cates an instruction to stop the data transmission via the
access point to which the STA transmitting the data 1s being
connected. These information items are included in an
instruction notification transmitted from the WS 101. The
communicator 4035 transmits these mnformation items to the
STA by transmitting the instruction notification to the STA.

FIG. 5 shows a software configuration of the WS 101
(server) that 1s an examination-and-analysis device. Each
component shown in FIG. 5 corresponds to a process
generated by the CPU 403 executing a program. As shown
in FIG. 5, the WS 101 has an STA information management
unmt 501, a decision unit 502, an analysis processing unit
503, and a communication control unit 504.

The STA information management unit 501 associates
STA mformation provided from each STA with each STA
and manages 1t. The STA information includes connection
AP information, priority information, surrounding AP infor-
mation, and data amount information.

The decision unit 502 has a decision processing unit 511,
a clock time calculation unit 512, and a transmission time
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calculation unit 513. The decision processing unit 511
performs decision processing 1n a case 1 which a transmis-
sion notification has been received from the STA. The
decision processing unit 511 determines which of a first
client and a second client each STA 1s on the basis of the
amount of data received from each STA 1in the decision
processing. The first client 1s a terminal that has already
started data transmaission to the WS 101. In a case 1n which
the amount of data received from an STA 1s greater than
zero, the STA 1s the first client. The second client 1s a
terminal that 1s standing by for data transmission to the WS
101. In a case 1n which the amount of data recerved from an
STA 1s zero, the STA 1s the second client.

The decision processing unit 511 decides which of a first
state and a second state to be set in the decision processing.
The first state 1s a state in which the first client that 1s
executing data communication transmits data. The second
state 1s a state 1n which the second client that has requested
to start data transmission by the transmission notification
transmits data. In a case 1 which the decision processing
unit 511 decides to cause the first client to stop the data
transmission, the decision processing unit 511 generates first
control mformation. In a case 1 which the decision pro-
cessing unit 511 decides to cause the second client to stand
by for the data transmission, the decision processing unit 511
generates second control information. The STA, which has
received the first control information or the second control
information 1s 1n a resting state with less power consumption
than that 1n an ordinary state.

The decision processing unit 511 decides a connection
destination of the second client on the basis of states of the
other STAs 1n the decision processing. In a case 1n which the
second client can connect to an access point that 1s different
from an access point to which the first client 1s being
connected, the decision processing unit 5311 provides an
instruction to connect to another access point to the second
client. In a case 1n which the second client can connect to
another access point, the decision processing unit 311 gen-
erates connection instruction information.

After one of the first control information and the second
control mmformation 1s transmitted, the decision processing
unit 511 determines whether or not data transmission by an
STA, which 1s transmitting the data, will end within a
predetermined time on the basis of a data transmission
ability of the STA. In a case 1n which the data transmission
by the STA, which i1s transmitting the data, will not end
within the predetermined time, the decision processing unit
511 decides to cause the STA to stop the data transmission
and generates third control information. The third control
information indicates an instruction to stop the data trans-
mission via the access point to which the STA transmitting,
the data 1s being connected.

The clock time calculation unit 512 decides a clock time
(wake-up clock time) at which an STA 1n the resting state
will wake up. The wake-up clock time 1s a clock time when
data transmission by the woken-up STA may be started. The
STA 1n the resting state reverts to an ordinary state at the
wake-up clock time. In a case 1n which the decision pro-
cessing unit 511 decides to cause the first client executing
the data transmission to stop the data transmission, the clock
time calculation unit 512 calculates the wake-up clock time
ol the first client on the basis of a first data amount and a
second data amount. The first data amount 1s the amount of
data indicated by the data amount information received from
the first client. The second data amount 1s the amount of data
that has already been recerved from the first client. In a case
in which the decision processing unit 311 decides to cause
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the second client, which has requested to start data trans-
mission by a transmission notification, to stand by for data
transmission, the clock time calculation unit 512 calculates
a wake-up clock time of the second client on the basis of the
amount ol data indicated by data amount information
received from the second client.

Specifically, the clock time calculation unit 512 measures
a data transmission speed of the data transmission by the
STA. In a case in which the decision processing unit 511
decides to cause the first client to stop the data transmission,
the clock time calculation unit 512 calculates a length of
time necessary for transmitting data, which has not yet been
transmitted, on the basis of the first data amount, the second
data amount, and the data transmission speed. For example,
the clock time calculation unit 312 may subtract the second
data amount from the first data amount. The clock time
calculation unit 512 calculates the length of time necessary
for transmaitting the data, which has not yet been transmitted,
by dividing the calculated value by the data transmission
speed. The clock time calculation unit 5312 calculates the
wake-up clock time of the first client by adding the calcu-
lated time to a current clock time.

In a case in which the decision processing unit 511
decides to cause the second client to stop the data transmis-
s10m, the clock time calculation unmit 312 calculates the length
of time necessary for transmitting the data, which has not yet
been transmitted, on the basis of the amount of data 1ndi-
cated by the data amount information received from the
second client. For example, the clock time calculation unit
512 calculates the length of time necessary for transmitting
the data, which has not yet been transmitted, by dividing the
amount of data indicated by the data amount information by
the data transmission speed. The clock time calculation unit
512 calculates the wake-up clock time of the second client
by adding the calculated time to the current clock time.

The transmission time calculation unit 513 calculates a
remaining time until receiving data of the amount indicated
by the data amount information 1s to be completed while the
STA 1s transmitting the data. A method of calculating this
time 1s similar to the method of calculating the length of time
necessary for transmitting the data, which has not yet been
transmitted, by the clock time calculation unit 512.

The analysis processing unit 503 performs various kinds
of processing. For example, the analysis processing unit 503
performs decoding to convert data into data 1n a predeter-
mined format 1n order to edit and display the data recerved
from the STA. The analysis processing unit 503 selects data
when the user designates a location that the user desires to
view by time or the like. The user can input the location that
the user desires to view via the input unit 402. The analysis
processing unit 503 adds a mark, a comment, or the like to
the data mput by the user via the input unit 402.

The communication control unit 504 receives data or
information from the STA by using the communicator 405.
Specifically, the communication control unit 504 causes the
communicator 405 to receive the data or the information
transmitted from the STA. In this manner, the communicator
403 receives the data or the information from the STA. The
communication control unit 504 transmits the information to
the STA by using the communicator 405. Specifically, the
communication control unit 504 causes the communicator
405 to transmit information to the STA. In this manner, the
communicator 405 transmits the information to the STA.

The communication control unit 504 receives a transmis-
sion notification from the STA by using the communicator
405. The communication control unit 504 extracts informa-
tion from the received transmission notification. The nfor-
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mation extracted from the transmission notification 1s output
to the decision unit 502. The communication control unit
504 generates an mstruction notification that includes one of
first control information, second control information, con-
nection instruction information, and third control informa-
tion. The instruction notification may include clock time
information. The communication control unit 504 transmits
the istruction notification to the STA by using the commu-
nicator 405.

The functions shown 1n FIG. 5 are realized as soitware by
the CPU 403 reading and executing a program that includes
commands defining these functions. The program may be
provided by a “computer-readable recording medium™ such
as a flash memory, for example. In addition, the aforemen-
tioned program may be transmitted to the WS 101 via a
transmission medium or transmission waves 1n the trans-
mission medium from a computer that has a storage device
or the like that saves the program therein. The “transmission
medium” for transmitting the program may be a medium
that has a function of transmitting information, which
includes a network (communication network) such as the
Internet or a communication connection (communication
line) such as a telephone line. In addition, the aforemen-
tioned program may realize a part of the atorementioned
tfunctions. Further, the aforementioned program may be a
differential file (differential program) that can realize the
aforementioned functions in combination with programs
that have already been recorded in the computer.

The functions shown in FIG. 5 may be constituted as a
processor. For example, the processor may be at least one of
a CPU, a digital signal processor (DSP), and a graphics
processing unit (GPU). The processor may be at least one of
an application specific ntegrated circuit (ASIC) and a
ficld-programmable gate array (FPGA). The functions
shown 1n FIG. 5 may include one or a plurality of proces-
SOIS.

(Configuration of STA)

FIG. 6 shows a hardware configuration of an STA 103
(client) that 1s an examination-and-treatment device. Con-
figurations of an STA 104, an STA 106, and an STA 107 are
the same as the configuration of the STA 103. Therefore,

only the configuration of the STA 103 will be described. As
shown 1n FIG. 6, the STA 103 has a communicator 601, an
iput unit 602, a CPU 603, a recording unit 604, a commu-
nicator 605 and a battery 606.

The communicator 601 has an antenna and an integrated
circuit (IC). The antenna of the communicator 601 transmaits
and receirves radio waves. The IC of the communicator 601
performs base band processing and the like. The communi-
cator 601 performs wireless communication with an access
point 1n accordance with a predetermined communication
protocol. In this manner, the communicator 601 performs
communication with the WC 101. The communicator 601
may perform wired communication. The input unit 602
receives an 1input operation from the user. In a case 1n which
the user intends to place priority on data transmission, for
example, an instruction to perform data transmission with
priority 1s input to the input unit 602.

The CPU 603 controls the entire system of the STA 103
and executes a program for processing examination data
received from an external terminal. Further, the CPU 603
executes a program for managing various kinds of informa-
tion provided to the WS 101 and generates a transmission
notification to be transmitted to the WS 101. Further, the
CPU 603 executes a program for analyzing an instruction
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notification received from the WS 101 and controlling a state
of the STA 103 1n accordance with the nstruction notifica-
tion.

The recording unit 604 1s a recording medium that saves
the examination data received from the external terminal.
The communicator 605 has an antenna and an IC. The
antenna of the communicator 605 transmits and receives
radio waves. The antenna of the communicator 605 1s
compatible with a frequency band that 1s different from a
frequency band with which the antenna of the communicator
601 1s compatible. The IC of the communicator 605 per-
forms base band processing and the like. The communicator
605 performs wireless communication with the external
terminal 1n accordance with a predetermined communica-
tion protocol. In this manner, the communicator 605 receives
the examination data from the external terminal. The com-
munication protocol that the communicator 605 handles 1s a
wireless protocol of a scheme that 1s different from that of
a communication protocol that the communicator 601
handles. The battery 606 supplies electric power to the STA
103. The battery 606 i1s incorporated in the STA 103.
Alternatively, the battery 606 can be removed from the STA
103.

The communicator 601 transmits data received from the
external terminal to the WS 101. The communicator 601
transmits connection AP information, priority information,
surrounding AP information, and data amount information to
the WS 101 belfore data transmission 1s started. These
information i1tems are included 1n the transmission notifica-
tion. The communicator 601 receives {irst control informa-
tion, second control information, connection instruction
information, clock time information, and third control infor-
mation from the WS 101. These information items are
included 1n the instruction notification transmitted from the
WS 101.

For example, the external terminal 1s a capsule endoscope
(examination terminal). The external terminal has an 1mage
sensor, a control unit, and a communicator. The 1mage
sensor acquires examination data. The control unit controls
the entire system of the external terminal. The communica-
tor performs wireless communication with the STA. The
communicator transmits the examination data acquired by
the 1mage sensor to the STA.

FIG. 7 shows a software configuration of an STA 103
(client) that 1s an examination-and-treatment device. Con-
figurations of an STA 104, an STA 106, and an STA 107 are
the same as the configuration of the STA 103. Therefore,
only the configuration of the STA 103 will be described.
Each component shown 1n FIG. 7 corresponds to a process
generated by the CPU 603 executing a program. As shown
in FI1G. 7, the STA 103 has an information management unit
701, an examination data processing unit 702 (examination
data processor), a system control unit 703 (data processor),
a communication control unit 704 (communication control-
ler), and a state control unit 705 (state controller).

The information management umit 701 manages non-
transmitted data information 711, connection state informa-
tion 712, surrounding AP information 713, priority infor-
mation 714, clock time information 715, connection
instruction information 716, and battery remaining amount
information 717.

The non-transmitted data information 711 indicates the
amount of data, which has not been completely transmaitted
to the WS 101, of the examination data received from the
external terminal. The information management unit 701
acquires the non-transmitted data information 711 by sub-
tracting the amount of the examination data transmitted to
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the WS 101 from the amount of the examination data
received from the external terminal. The connection state
information 712 indicates a connection state of the STA 103.
The connection state information 712 includes information
indicating whether or not the STA 103 1s being connected to
the network. In a case in which the STA 103 1s being
connected to the network, the connection state information
712 1ndicates an SSID, a BSSID (MAC address), and a
channel of the access point to which the STA 103 1s being
connected. The surrounding AP information 713 1ndicates an
SSID, a BSSID (MAC address), and a channel of an access
point to which the STA 103 can be connected.

The priority information 714 indicates a priority of the
STA 103. The prionty information 714 1s at least one of
position information, abnormality information, and opera-
tion 1information. The clock time information 7135 indicates
a clock time when data transmission via an access point to
which the STA 1s being connected may be started. That 1s,
the clock time information 715 indicates a wake-up clock
time of the STA 103 when the STA 103 1s 1n the resting state.
The clock time imnformation 715 1s included i an 1nstruction
notification received from the WS 101. The connection
instruction mformation 716 indicates an instruction to con-
nect to the access point indicated by the surrounding AP
information. The connection instruction information 716 1s
included 1n the mstruction notification received from the WS
101. The battery remaining amount information 717 indi-
cates a remaimng amount of the battery 606.

The examination data processing unit 702 generates posi-
tion information and abnormality information on the basis of
the examination data. The examination data processing unit
702 has a red color detection unit 721 and an 1nternal organ
detection umit 722. The red color detection unit 721 performs
image processing on the examination data received from the
external terminal and extracts features with a red color from
color information of the examination data. In this manner,
the red color detection unit 721 detects whether or not
bleeding has occurred. In a case 1n which bleeding has been
detected, the red color detection unit 721 generates abnor-
mality information. The internal organ detection unit 722
performs 1mage processing on the examination data received
from the external terminal and extracts features of an inter-
nal organ from shape information of the examination data. In
this manner, the internal organ detection unit 722 detects
whether or not a target internal organ has been reached from
the examination data. In a case 1n which 1t 1s detected that
the target internal organ has been reached from the exami-
nation data, the internal organ detection unit 722 generates
position mformation corresponding to the internal organ.

The system control umt 703 performs various kinds of
processing. For example, the system control unit 703
requests data transmission to the WS 101 on the basis of
information managed by the mnformation management unit
701. The system control unit 703 provides an instruction to
transmit a transmission noftification or starting/ending data
transmission to the communication control unit 704. The
system control unit 703 provides notifications of the abnor-
mality imformation and the position information generated
by the examination data processing unit 702 as priority
information to the WS 101. In a case in which a predeter-
mined operation by the user via the mput unit 602 has
occurred, the system control unit 703 generates operation
information. The predetermined operation 1s an instruction
operation for performing data transmission with priority.
The system control unit 703 provides a notification of the
generated operation mformation as the priority information
to the WS 101. The system control unit 703 reduces the
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amount of data when the remaining amount of the battery
606 becomes less than a predetermined amount. Alterna-
tively, the system control unit 703 provides an instruction to
stop communication to the communication control unit 704
when the remaining amount of the battery 606 becomes less
than the predetermined amount. The system control unit 703
provides an instruction to control a state of the communi-
cator 601 to the state control unit 7035 in accordance with
information included in the mstruction notification received
from the WS 101. The system control unit 703 provides an
instruction to connect to the access point to the communi-
cation control unit 704. The system control unit 703 pro-
vides, to the communication control unit 704, an instruction
to transmit a transmission request to the WS 101 every time
non-transmitted data 1s generated.

The aforementioned predetermined amount means the
amount of data which can be completely transmitted 1n a
specific time with the data transmission ability (data trans-
mission speed) of the STA 103. In a case 1n which the data
transmission ability 1s 100 Mbps, for example, the amount of

data which can be completely transmitted in five minutes 1s
3.7 GB according to Equation (1).

100 Mbpsx5 min=3.7 GB (1)

In a case 1n which 3 MB (100 KBx30 1ps) of examination
data 1s recorded in one second, the time required for the
amount of data to reach 3.7 GB 1s about 20 minutes
according to Equation (2).

3.7 GB/3 MB=about 20 minutes (2)

In the embodiment of the present invention, 1t 1s assumed
as an example that the data transmission ability 1s 100 Mbps,
that the target time 1s five minutes, and that the predeter-
mined amount 1s 3.7 GB. The predetermined amount 1s the
amount of data that 1s scheduled to be transmitted by the
STA.

The communication control unit 704 transmits data or
information to the WS 101 by using the communicator 601.
Specifically the communication control unit 704 causes the
communicator 601 to transmit the data or the information to
the WS 101. In this manner, the communicator 601 transmaits
the data or the information to the WS 101. The communi-
cation control unit 704 receives the information from the WS
101 by using the commumicator 601. Specifically, the com-
munication control unit 704 causes the communicator 601 to
receive the information transmitted from the WS 101. In this
manner, the communicator 601 receives the information
from the WS 101.

The communication control unit 704 generates a trans-
mission notification including information that 1s managed
by the mnformation management unit 701 and information
that 1s generated by the examination data processing unit
702. Specifically, the communication control unit 704 gen-
erates the transmission notification including connection AP
information, priority mformation, surrounding AP informa-
tion, and data amount information. The communication
control unit 704 transmuits the transmission notification to the
WS 101 by using the communicator 601 before transmission
of the examination data received from the external terminal
1s started. The communication control unit 704 transmits the
examination data recerved from the external terminal to the
WS 101 by using the communicator 605. The communica-
tion control unit 704 receives an instruction notification
from the WS 101 by using the commumicator 601. The
communication control unit 704 extracts information from
the 1nstruction notification received from the WS 101. The
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information extracted from the instruction notification 1s
output to the system control unit 703.

The communicator 601 receives the mstruction notifica-
tion 1including one of first control information, second con-
trol information, connection instruction information, and
third control information. In a case 1n which the first control
information or the third control information 1s received, the
communication control unit 704 stops data transmission via
an access point to which the STA 103 1s being connected. In
a case 1n which the second control information 1s recerved,
the communication control unit 704 stands by for the data
transmission via the access point to which the STA 103 1s
being connected. In a case in which the connection 1nstruc-
tion information 1s received, the communication control unit
704 connects to the access point indicated by the surround-
ing AP information by using the communicator 601. The
communication control unit 704 transmits data to the WS
101 by using the communicator 601 via the connected
access point. The mstruction notification including one of
the first control information and the second control infor-
mation includes clock time information. In a case 1n which
one of the first control information and the second control
information has been received and the clock time informa-
tion has been received, the communication control unit 704
starts the data transmission via the access point to which the
STA 103 1s being connected at the clock time indicated by
the clock time 1nformation.

The state control unit 705 controls a state of the commu-
nicator 601. In a case in which the data transmission 1s
stopped on the basis of the first control information or 1n a
case 1n which the data transmission 1s caused to be standing
by on the basis of the second control information, the state
control unit 705 brings the communicator 601 into the
resting state. The power consumption of the communicator
601 in the resting state 1s smaller than the power consump-
tion of the commumnicator 601 1n the ordinary state. For
example, the resting state 1s a state in which the communi-
cator 601 1s sleeping or has been turned off

. The state control
unit 705 wakes up the communicator 601 at the clock time
(wake-up clock time) indicated by the clock time informa-
tion.

The functions shown in FIG. 7 are realized by software by
the CPU 603 reading and executing a program including
commands defining these functions. The form 1n which this
program 1s realized i1s similar to the form in which the
program for realizing the functions of the WS 101 1s
realized.

The functions shown in FIG. 7 may be constituted as a
processor. For example, the processor may be at least one of
a CPU, a DSP, and a GPU. The processor may be at least one
of an ASIC and an FPGA. The functions shown in FIG. 7
may include one or a plurality of processors.
(Communication Sequence)

FIGS. 8 to 10 show a communication sequence between
the WS 101 and the STA 103 or the STA 104. A basic
communication sequence between the WS 101 and the STA
103 will be described with reference to FIG. 8. It 1s assumed
that the WS 101 and the STA 103 constitute a network that
1s connected via the AP 102 shown i FIG. 1.

The STA 103 wakes up the communicator 601 by using
the state control unit 705. The STA 103 searches for an
access point that 1s present 1n surroundings of the STA 103
by using the communicator 601. As a result of the searching,
the STA 103 may recognize that the AP 102 1s present 1n the
surroundings of the STA 103. The STA 103 connects to the
searched for AP 102 by using the communicator 601 (S801).
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The STA 103 transmits a transmission notification (M801)
to the WS 101 by using the communicator 601. The trans-
mission notification includes connection AP information,
priority information, surrounding AP information, data
amount information, and an identification ID of the STA
103. The connection AP information includes information of
the access point indicated by the connection state informa-
tion 712. The priornity information includes one of position
information, abnormality information, and operation infor-
mation. The surrounding AP information includes informa-
tion of the access point indicated by the surrounding AP
information 713. The data amount information includes
information of the amount of data indicated by the non-
transmitted data information 711. The transmission notifi-
cation 1s transmitted to a broadcasting address. The WS 101
determines whether or not the STA which has requested to
start the data transmission by the transmission notification 1s
an STA that forms a pair with the WS 101 itself, on the basis
of the identification ID included 1n the transmission notifi-
cation. In this manner, the WS 101 can avoid communica-

tion with an incorrect counterpart even in a case in which
there 1s another combination between a WS and an STA on
the network.

The WS 101 decides an instruction for the STA 103 on the
basis of the information included 1n the transmission noti-
fication and information of another STA that the WS 101
holds (S802). "

The WS 101 transmits an 1nstruction notifi-
cation (M802) to the STA 103 by using the communicator
405. The 1nstruction notification may include permission
information. The permission imnformation indicates permis-
sion of data transmission. Alternatively, the instruction noti-
fication includes one of first control information and second
control information. In a case in which the struction
notification includes the first control information or the
second control information, the instruction notification
includes an instruction to cause the communicator 601 to
rest and clock time information. Alternatively, 1n a case in
which the instruction notification includes the first control
information or the second control information, the instruc-
tion notification includes connection instruction informa-
tion. In the sequence shown in FIG. 8, the instruction
notification (M802) includes permission information.

When the transmission notification (IM801) 1s transmitted,
the STA 103 cannot recognize the WS 101. Therefore, the
transmission notification (M801) 1s transmitted to the broad-
casting address. The STA 103 can recognize an address of
the WS 101, which 1s a destination of the data, by receiving
the istruction notification (M802) from the WS 101. The
method of ascertaining the address of the counterpart of
communication from a response to a message transmitted to
the broadcasting address 1s a typical way. Therefore, detailed
description thereof will be omitted. The STA 103, which has
been permitted to perform data transmission by the instruc-
tion nofification (M802), starts the data transmission
(M803). After the data of the amount provided by the
transmission notification (M801) 1s completely transmitted,
the STA 103 causes the communicator 601 to rest by using
the state control unit 705 (S803).

FIG. 9 shows a sequence 1n a case 1 which there 1s no
room 1n a communication band of the communication path
through which the STA 103 is transmitting data and the STA
104 requests to start data transmission with priority through
the same communication path. The STA 103 1s performing
data transmission (M901) to the WS 101. The STA 104
wakes up the communicator 601 by the state control unit 7035
and connects to the AP 102 by using the communicator 601
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(S901). The STA 104 transmits a transmission notification
(M902) to the WS 101 by using the communicator 601.

The STA 104 cannot ascertain that the STA 103 1s
transmitting data to the WS 101. Therefore, the STA 104
requests data transmission to the WS 101 at an arbitrary
timing.

The WS 101 receives the data transmitted from the STA
103 by data transmission (M903) at a timing when the
transmission notification (M902) 1s received from the STA
104. The WS 101 continues a current operation until the

instruction 1s decided. The WS 101 decides an instruction for
cach STA (58902) after the transmission notification (M902)

1s received from the STA 104. The WS 101 has already
recognized the STA 103 and the STA 104 at a timing when
the decision processing 1s started on the basis of the trans-
mission notification. The WS 101 determines a status of data
transmission from each STA on the basis of data amount
information received from each STA and the amount of data
received from each STA. The STA 103 1s the first client that
has already started the data transmission to the WS 101. The
STA 104 1s the second client that 1s standing by for the data
transmission to the WS 101.

In a case 1 which the priority information 1s included in
the transmission notification (M902), the WS 101 transmits
an 1nstruction notification (M904) to the STA 103 by using
the communicator 405 1n order to receive data with priority
from the STA 104. The istruction noftification (M904)
includes first control information, an instruction to cause the
communicator 601 to rest, and clock time information. The
instruction notification (M904) 1s for providing an instruc-
tion to stop the data transmission and causing the commu-
nicator 601 to rest to the STA 103. The STA 103 receives the
instruction notification (M904) from the WS 101 by using
the communicator 601 and transmits an 1nstruction response
(M903) to the WS 101 by using the communicator 601. The
instruction response indicates that the STA 103 1s aware of
the instruction. After the instruction response (M905) 1s
transmitted, the STA 103 causes the communicator 601 to
rest by the state control unit 705 (5903).

The WS 101 recognizes that the data transmission by the
STA 103 has been stopped by receiving the instruction
response (M905). The WS 101 transmits an instruction
notification (M906) including permission information to the
STA 104 by using the communicator 405. The instruction
notification (M906) 1s for providing an instruction for start-
ing data transmission to the STA 104. The STA 104 starts
data transmission (M907) on the basis of the instruction
notification (M906) from the WS 101. After the data of the
amount provided by the transmission notification (M902) is
completely transmitted, the STA 104 causes the communi-
cator 601 to rest by the state control unit 705 (58904).

The STA 103 wakes up the communicator 601 by the state
control unit 705 at the clock time indicated by the clock time
information included 1n the instruction notification (M904)
and connects to the AP 102 by using the communicator 601
(S905). The STA 103 transmits a transmission notification
(M908) to the WS 101 by using the communicator 601. The
WS 101 recognizes completion of the data transmission by
the STA 104 1n response to the fact that the data of the
amount indicated by the data amount information received
from the STA 104 has been received from the STA 104.
Theretfore, the WS 101 permits data transmission by the STA
103 when the transmission notification (M908) 1s received.

The WS 101 transmits an instruction notification (M909)
to the STA 103 by using the communicator 405. The
instruction notification (M909) includes permission infor-
mation. The STA 103 starts data transmission (M910) on the
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basis of the instruction noftification (M909) from the WS
101. After the data of the amount provided by the transmis-
s1on notification (M908) 1s completely transmitted, the STA
103 causes the communicator 601 to rest by the state control
unit 705 (S906).

FIG. 10 shows a sequence 1n a case 1 which there 1s no
room 1n a communication band of the communication path
through which the STA 103 is transmitting data and the STA
104 requests to start data transmission with priority through
the same communication path. The point that the priority

information 1s not included 1n the transmission notification
provided by the STA 104 to the WS 101 1s a difference

between FIGS. 9 and 10.

The STA 103 performs data transmission (M1001) to the
WS 101. The STA 104 wakes up the communicator 601 by
the state control unit 705 and connects to the AP 102 by
using the communicator 601 (81001). The STA 104 trans-
mits a transmission notification (M1002) to the WS 101 by
using the communicator 601.

The WS 101 receives data transmitted from the STA 103
by the data transmission (M1003) at a timing when the
transmission notification (M1002) 1s recerved from the STA
104. The WS 101 continues a current operation until the
instruction 1s decided. The WS 101 receives the transmission
notification (M1002) from the STA 104 and then decides an
instruction for each STA (S1002).

In a case in which the priority information 1s not included
in the transmission notification (M1002), 1t 1s not necessary
for the WS 101 to place priority on the data transmission by
the STA 104 rather than the data transmission by the STA
103. The WS 101 transmits an instruction notification
(M1004) to the STA 104 by using the communicator 405.
The mstruction notification (M1004) includes second con-
trol information, an instruction to cause the communicator
601 to rest, and clock time information. The instruction
notification (M1004) 1s for providing an instruction to stand
by for the data transmission and causing the communicator
601 to rest to the STA 104. The STA 104 receives the
instruction notification (M1004) from the WS 101 by using
the communicator 601 and transmits an instruction response
(M1005) to the WS 101 by using the communicator 601.
After the instruction response (M1005) 1s transmitted, the
STA 104 causes the communicator 601 to rest by the state
control unit 705 (S1003).

The STA 103 does not receive any instruction from the
WS 101 while communication between the WS 101 and the
STA 104 occurs. Therefore, the STA 103 continues data
transmission (M1006). After the data transmission (M1006)
of the amount of data provided by the transmission notifi-
cation 1s completed, the STA 103 causes the communicator
601 to rest by the state control unit 705 (51004).

The STA 104 wakes up the communicator 601 by the state
control unit 705 at a clock time indicated by the clock time
information included 1n the nstruction notification (M1004)
and connects to the AP 102 by using the communicator 601
(S1005). The STA 104 transmits a transmission notification
(M1007) to the WS 101 by using the communicator 601. The
WS 101 recognizes that the data transmission by the STA
103 has been completed 1n response to the fact that the data
of the amount indicated by the data amount information
received from the STA 103 has been received from the STA
103. Theretfore, the WS 101 permits data transmission by the
STA 104 when the transmission notification (M1007) 1s
received.

The WS 101 transmuits an mstruction notification (M1008)
to the STA 104 by using the communicator 405. The
instruction notification (M1008) 1includes permission infor-
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mation. The STA 104 starts data transmission (M1009) on
the basis of the instruction notification (M1008) from the
WS 101. After the data of the amount provided by the
transmission noftification (M1007) 1s completely transmit-
ted, the STA 104 causes the communicator 601 to rest by the
state control unit 705 (51006).

(Operations of WS 101)

FIGS. 11 to 13 show an operation procedure of the WS
101. As shown 1n FIGS. 1 to 3, the WS 101 1s constantly
connected to the network. The WS 101 can always receive
notifications from each STA. The STA 103 1s connected to
the AP 102 and performs data transmission. Operations of
the WS 101 1n a case 1n which the STA 104 1s connected to
the AP 102 and transmits a transmission notification to the
WS 101 will be described.

As shown 1n FIG. 11, the communication control unit 504
receives a transmission notification from the STA 104 by
using the communicator 405 (81101.) The decision unit 502
performs the decision processing on the basis of information
included 1n the received transmission notification (S1102).
The decision unit 502 decides an 1nstruction for the STA 104
by the decision processing.

FIG. 12 shows an operation procedure of the WS 101 in
the decision processing. Operations of the WS 101 in the
decision processing will be described with reference to FIG.
12.

The decision processing unit 511 determines whether or
not an STA that 1s transmitting data 1s present on the basis
ol connection AP information included in the transmission
notification and STA information managed by the STA
information management unit 301. That 1s, the decision
processing unit 511 determines whether or not a first con-
dition 1s satisfied (51201). The first condition 1indicates that
an access point indicated by the connection AP information
received from the first client (STA 103) 1s the same as an
access point indicated by the connection AP information
received from the second client (STA 104). In this manner,
the decision processing unit 311 determines whether or not
there 1s an STA that 1s transmitting data by using the same
communication path as the communication path that 1s being
used by the STA 104 which has requested to start the data
transmission by the transmission notification.

In a case in which the access points indicated by the
respective connection AP information items receirved from
different STAs are different from each other 1n S1201, the
decision processing unit 511 decides to permit data trans-
mission. Alternatively, 1n a case 1n which no connection AP
information has been received from STAs other than the
STA 104, the decision processing umt 511 decides to permit
data transmission. In a case 1 which the decision process-
ing, unit 311 decides to permit data transmission, the com-
munication control unit 504 generates an instruction notifi-
cation  including  permission  information.  The
communication control unit 504 transmits an instruction
notification to the STA 104 by using the communicator 405
(S1209). The decision processing ends by the processing 1n
51209 being performed.

In a case in which the access points indicated by the
connection AP information items received from the different
STAs are the same 1 S1201, the decision processing unit
511 decides to refuse data transmission. In a case 1n which
the decision processing unit 511 decides to refuse data
transmission, the decision processing umt 511 determines
whether or not access points other than the AP 102, to which
the STA 104 1s being connected, are present on the basis of
the surrounding AP information included 1n the transmission
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surrounding AP information 1s included in the transmission
notification 1n S1202, that 1s, in a case in which the sur-
rounding AP information has been receirved, the decision

processing unit 511 determines that access points other than
the AP 102, to which the STA 104 1s being connected, are

present. In a case 1n which the surrounding AP information
1s not 1included 1n the transmission notification 1n S1202, that
1s, 1n a case 1n which the surrounding AP information has not
been received, the decision processing unit 511 determines
that no access points other than the AP 102, to which the
STA 104 1s being connected, are present. In a case 1n which
no access points other than the AP 102, to which the STA

104 1s being connected, are present in S1202, processing in
S1205 1s performed. The processing mm S1205 will be

described later.

In a case 1n which an access point (AP 105) other than the
AP 102, to which the STA 104 1s being connected, 1s present
in S1202, the decision processing unit 511 determines
whether or not other STAs that are transmitting data are
present 1n a transmission path via the access point (AP 105)
detected 1 S1202 on the basis of the STA information
managed by the STA information management umt 501
(51203). In a case 1mn which no other STAs are present 1n
51203, the commumnication control unit 504 generates an
instruction notification including connection 1nstruction
information. The connection instruction information indi-
cates an instruction to connect to the access point detected
in S1202, that 1s, the access point indicated by the surround-
ing AP information. The connection 1nstruction information
may include mformation of the access point indicated by the
surrounding AP information. The communication control
unit 504 transmits an instruction notification to the second
client (STA 104) via the communicator 405 (5S1204). The
decision processing ends by the processing in S1204 being
performed.

In a case 1 which other STAs are present in S1203, the
decision processing unit 511 determines whether or not
priority information 1s included in the transmission notifi-
cation from the STA 104. That 1s, the decision processing
umit 511 determines whether or not a third condition 1s
satisfied (S1205). The third condition 1ndicates that priority
information has not been received from the second client
(STA 104). In a case 1n which the priority information 1s
included 1n the transmission notification 1n S1205, the
decision processing unit 511 determines that the priority
information has been received. In a case in which the
priority information 1s not included in the transmission
notification m S1205, the decision processing unit 511
determines that the priority information has not been
received.

In a case in which the priority information has not been
recerved, the decision unit 502 decides to cause the STA 104,
which has requested to start data transmission by the trans-
mission notification, to stand by for data transmission. The
clock time calculation unit 512 calculates a clock time when
the data transmission by the STA 103 that 1s transmitting the
data 1s to be completed (S1210). The clock time calculation
unit 512 measures a data transmission ability (data trans-
mission speed) of the STA 103 in S1210. The clock time
calculation unit 512 calculates a length of time necessary for
transmitting data that has not yet been transmitted on the
basis of the measurement value of the data transmission
ability, the amount of data indicated by the data amount
information received from the STA 103, and the amount of
the data that has already been received from the STA 103.
The clock time calculation unit 512 calculates a clock time
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when the data transmission by the STA 103 1s to be com-
pleted by adding the calculated time to a current clock time.

After the clock time when the data transmission 1s to be
completed 1s calculated, the communication control unit 504
generates an instruction notification to the STA 104. The
instruction notification includes second control information
indicating an 1nstruction to stand by for data transmission, an
istruction to cause the communicator 601 to rest, and clock
time mformation indicating a wake-up clock time. The clock
time calculated 1n S1210 1s the wake-up clock time. The
communication control unit 504 transmits an instruction
notification to the STA 104 by using the communicator 405

(S1211). The decision processing ends by the processing in
S1211 being performed.

In a case 1n which the priority information 1s included in

the transmission notification 1 S1205, the decision process-
ing unit 311 determines whether or not a priority of the STA
103 that 1s transmitting data 1s higher than a priority of the
STA 104 that has requested to start data transmission by the
transmission noftification. That 1s, the decision processing
unit 511 determines whether or not a second condition 1s
satisfied (51206). The second condition indicates that a
priority indicated by the priority information received from
the first client (STA 103) 1s lower than a priority indicated
by the priority information received from the second client
(S“A 104).
In a case 1n which the priority of the STA 103 that 1s
transmitting data 1s higher than the priority of the STA 104
that has requested to start data transmission by the trans-
mission noftification 1n S1206, the decision processing unit
511 decides not to cause the STA 103 to stop the data
transmission and to permit data transmission by the STA
104. The communication control umt 504 generates an
istruction notification including permission information.
The communication control unit 504 transmits the instruc-
tion notification to the STA 104 by using the communicator
405 (51209). The decision processing ends by the process-
ing in S1209 being performed.

In a case 1in which the priority of the STA 103 that 1s
transmitting data 1s lower than the priority of the STA 104
that has requested to start data transmission by the trans-
mission notification in S1206, the decision processing unit
511 decides to cause the STA 103 to stop the data transmis-
sion. Alternatively, 1n a case in which the priority informa-
tion 1s not included in the transmission notification from the
STA 103 that 1s transmitting data, that is, 1n a case 1 which
the priority information has not been received from the STA
103, the decision processing unit 311 decides to cause the
STA 103 to stop the data transmission. The communication
control unit 504 generates an 1nstruction notification includ-
ing first control information indicating an instruction to stop
the data transmission, an instruction to cause the commu-
nicator 601 to rest, and clock time imnformation indicating a
wake-up clock time. The wake-up clock time 1s calculated as
tollows. The clock time calculation unit 512 measures a data
transmission ability (data transmission speed) of the STA
103. The clock time calculation unit 512 calculates a length
of time necessary for transmitting data, which has not yet
been transmitted, on the basis of the measurement amount of
the data transmission ability and the amount of data indi-
cated by the data amount information received from the STA
103. The clock time calculation unit 512 calculates a clock
time when the data transmission by the STA 103 1s to be
completed by adding the calculated time to a current clock
time. The calculated clock time when the data transmission
1s to be completed 1s the wake-up clock time. The commu-
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nication control unit 504 transmits an instruction notification
to the STA 103 by using the communicator 405 (S1207).

After the instruction notification 1s transmitted 1n S1207,
the communication control unit 304 receives an instruction
response to the mstruction notification from the STA 103 by
using the communicator 405 (81208). After the mstruction
response 1s received, the decision processing unit 511 per-
mits data transmission by the STA 104. The communication
control unit 504 generates an 1nstruction notification includ-
ing permission iformation. The communication control unit
504 transmits the mstruction notification to the STA 104 by
using the communicator 405 (51209). The decision process-
ing ends by the processing in S1209 being performed.

As described above, the decision processing unit 3511
determines whether or not the first condition 1s satisfied

(51201). Further, the decision processing unit 511 deter-
mines whether or not any one of the second condition and

the third condition satisfied (51206, S1205). In a case 1n

which the first condition and the second condition are
satisfied, the decision processing unit 511 decides to cause
the STA 103 that 1s transmitting data to stop the data
transmission (S1207). The communication control unit 504
transmits first control information indicating an instruction
to stop the data transmission to the STA 103 by using the
communicator 405 (51207). In a case 1n which the first
condition and the third condition are satisfied, the decision
processing unit 511 decides to cause the STA 104, which has
requested to start data transmission by the transmission
notification, to stand by for data transmission (S1210). The
communication control unit 504 transmits second control
information indicating an instruction to stand by for data
transmission to the STA 104 by using the commumnicator 403

(S1211).

In a case 1 which the first condition 1s satisfied and the
surrounding AP imnformation has been received, the commu-
nication control unit 504 transmits connection instruction
information to the STA 104 by using the communicator 405
(51204). Specifically, 1n a case in which the first condition
1s satisfied and no STA that 1s being connected to the access
point indicated by the surrounding AP information 1s pres-
ent, the communication control unit 504 transmaits the con-
nection instruction information to the STA 104 by using the
communicator 405 (S1204). The connection 1nstruction
information indicates an instruction to connect to the access
point indicated by the surrounding AP information.

In a case 1n which the first condition 1s satisfied and the
surrounding AP information has not been received, the
decision processing unit 511 determines whether or not any
one of the second condition and the third condition 1is
satisfied (51206, S1205). Alternatively, 1n a case 1n which
the first condition 1s satisfied, the surrounding AP informa-
tion has been received, and an STA that 1s being connected
to the access point indicated by the surrounding AP infor-
mation 1s present, the decision processing unit 311 deter-
mines whether or not any one of the second condition and
the third condition 1s satisfied (S1206, S1205). A method of
determining a state in accordance with the second condition
and the third condition 1s as described above.

In a case in which the first condition 1s satisfied and a
priority indicated by the priority information recerved from
the STA 103 1s higher than a priority indicated by the priority
information recerved from the STA 104, the decision pro-
cessing unit 511 decides to permit data transmission by the
STA 104 that has requested to start data transmission by the
transmission notification (51209). In this case, the STA 103
that 1s transmitting data continues the data transmaission.
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An nstruction for each STA 1s decided, and a notification
of the details of the instruction 1s provided to each STA by
the aforementioned decision processing.

The operations shown 1n FIG. 11 will be described again.
After the decision processing (S1102) 1s performed, the
communication control unit 304 receives data or an 1nstruc-
tion response from the STA (the STA 103 or the STA 104)
by using the communicator 405. The decision processing
unit 511 determines whether or not the data or the 1nstruction
response has been received from the STA (51103). In a case
in which the data or the instruction response has not been
received 1 S1103, the processing ends. In a case 1n which
the data or the instruction response has been received in
S1103, the transmission time calculation unit 513 performs
transmission time calculation processing for calculating a
remaining time of the data transmission by the STA that 1s
transmitting data (51104). The determination 1 S1103 1s
performed aiter the transmission time calculation processing,
1s performed.

FIG. 13 shows an operation procedure of the WS 101 in
the transmission time calculation processing. Operations of
the WS 101 1n the transmission time calculation processing,
will be described with reference to FIG. 13.

In the transmission time calculation processing, the trans-
mission time calculation umt 513 calculates a remaining
time until receiving data of the amount indicated by the data
amount information included in the transmission notification
1s to be completed. The transmission time calculation unit
513 calculates this remaiming time every time data 1is
received from the STA. Hereinafter, a calculation method
will be described.

The transmission time calculation unit 513 calculates a
data transmission speed of the STA (S1301). An actual data

transmission speed varies in accordance with a communi-
cation state in the network even 1n a case 1n which the data
transmission ability 1s 100 Mbps. Therefore, the transmis-
sion time calculation unit 513 measures the data transmis-
sion speed when data transmission 1s actually performed.
The transmission time calculation unit 513 calculates the
data transmission speed on the basis of the amount of data
received per unit time.

After the data transmission speed 1s calculated, the trans-
mission time calculation unit 513 calculates the amount of
data that has not yet been transmitted (S1302). The trans-
mission time calculation unit 513 calculates the amount of
data that has not yet been transmitted by subtracting a
second data amount from a first data amount 1n S1302. The
first data amount 1s the amount of data indicated by the data
amount information received from the STA. The second data
amount 1s the amount of data that has already been received
from the STA.

After the amount of data that has not yet been transmitted
1s calculated, the transmission time calculation unit 513
calculates a remaining time of the data transmission by using

Equation (3) on the basis of the data transmission speed and
the amount of data that has not yet been transmitted (S1303).

Remaining time=amount of data that has not yet
been transmitted/data transmission speed

(3)

The decision processing unit 511 determines whether or
not the remaining time exceeds double a target time (51304).
In a case in which the target time 1s five minutes, for
example, the transmission time calculation unit 513 deter-
mines whether or not the remaining time exceeds ten min-
utes 1 S1304. The determination 1n S1304 1s not limited to
the aforementioned example. In a case in which the remain-
ing time does not exceed double the target time 1n S1304, the
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transmission time calculation processing ends. In a case in
which the remaining time exceeds double the target time 1n
S1304, transmission efliciency 1s poor. Therefore, the deci-
sion processing unit 511 decides to cause the STA that 1s
transmitting data to stop the data transmission. The com-
munication control unit 504 generates an instruction notifi-
cation including third control information indicating an
instruction to stop the data transmission and an 1nstruction to
cause the communicator 601 to rest. The communication
control unit 504 transmits the instruction notification to the
STA by using the communicator 405 (S1305).

After the mstruction notification is transmitted 1 S13035
the communication control unit 304 receives an istruction
response to the instruction notification from the STA by
using the communicator 405 (51306). The transmission time
calculation processing ends by the processing in S1306
being performed.

The operations shown 1n FIG. 11 will be described again.
In a case in which the remaining time exceeds double the
target time 1n the transmission time calculation processing
(51104), an instruction to stop the data transmission 1s
provided to the STA that 1s transmitting data. In this manner,
no data 1s received from the STA (81103). Therefore, the
processing ends. In a case in which the remaining time 1s
within double the target time, the data reception and the
transmission time calculation processing are repeated until
receiving data 1s completed.

(Operations of STA)

FIGS. 14 to 17 illustrate an operation procedure of the
STA. Operations of the STA will be described. After power
supply to the STA 1s activated, the STA can always com-
municate with an external terminal via the communicator
605.

As shown 1n FIG. 14, the system control umt 703 checks
whether or not the examination has ended (S1401). For
example, a cause of the end of the examination 1s a decrease
in a battery remaining amount and interruption of data
reception from the external terminal. When these states
occur, the STA ends the processing.

In a case 1n which the aforementioned factors have not
been detected, the communication control unit 704 receives
examination data from the external terminal by using the
communicator 605 (51402). The system control unit 703
saves the received examination data in the recording unit
604 (S1403). The examination data processing unit 702
performs 1mage analysis processing on the received exami-
nation data (S1404). In the image analysis processing, a
typically known method 1s used. The examination data
processing unit 702 performs shape feature extraction and
color information extraction by performing extraction of
feature points or the like 1n S1404.

After the image analysis processing 1s performed, the
examination data processing unit 702 checks whether or not
a red color or a specific internal organ has been detected by
the 1image analysis processing (S1405). In a case 1n which
the red color or the specific internal organ has been detected
in S1405, the examination data processing unit 702 gener-
ates abnormality information or position information
(51409). The generated abnormality information or the
position information 1s managed as priority information 714
by the iformation management unit 701. After the abnor-
mality information or the position information 1s generated,
processing in S1410 1s performed. The processing 1n S1410
will be described later.

In a case 1 which the red color and the specific internal
organ have not been detected in S1405, the system control
unmit 703 determines whether or not the amount of data that
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has not vet, been transmitted indicated by the non-transmit-
ted data information 711 managed by the information man-
agement umt 701 1s equal to or greater than a predetermined
amount (S1406). The predetermined amount means the
amount of data that 1s completely transmitted in a specific
time by the data transmission ability of the STA. For
example, the predetermined amount 1s represented by the
alforementioned Equation (1). In a case 1n which the amount
of data that has not yet been transmitted 1s equal to or greater
than the predetermined amount in S1406, processing in
S1410 1s performed. The processing mm S1410 will be
described later.

In a case 1n which the amount of data that has not yet been
transmitted 1s less than the predetermined amount 1n S1406,
the system control unit 703 determines whether or not a
predetermined operation by the user has occurred via the
input unit 602 (51407). In a case in which the user who 1s
being examined voluntarily requires immediate transmission
of current examination data to the WS 101 and analysis
thereot, for example, the user can start the data transmission
by operating the input unit 602. In a case 1 which the
predetermined operation has not occurred mm S1407, the
determination i S1401 1s performed. In a case 1n which the
predetermined operation has occurred 1mn S1407, the system
control umt 703 generates operation mformation (S1408).
The generated operation information 1s managed as priority
information 714 by the information management unit 701.

After the operation information 1s generated, the system
control umt 703 performs waking-up processing (S1410). In
the waking-up processing, the system control unit 703
performs processing for waking up the communicator 601 in
the resting state. The commumicator 601, which has woken
up, 1s brought into the ordinary state.

FIG. 15 shows an operation procedure of the STA 1n the
waking-up processing. Operations of the STA 1n the waking-
up processing will be described with reference to FIG. 15.
When the STA 1s not communicating with the WS 101, the
communicator 601 1s 1n the resting state. The system control
unit 703 determines whether or not clock time information
received from the WS 101 1s present (S1501). In a case in
which the clock time information has been received from the
WS 101, the received clock time information 1s managed as
clock time information 715 by the information management
unit 701. In a case in which the clock time information 1s not
present 1n S1501, processing in S1503 1s performed. The
processing 1 S1503 will be described later.

In a case in which the clock time information is present in
S1501, the system control unit 703 determines whether or
not priority information 1s present (S1502). In a case in
which the prionity information has been generated, the
generated priority information 1s managed as the priority
information 714 by the information management unit 701.
In a case 1n which the priority information 1s present in
S1502, processing 1n S1503 15 performed. The processing 1n
S1503 will be described later.

In a case 1n which the priority information 1s not present
in S1502, the system control unit 703 determines whether or
not the clock time indicated by the clock time information 1s
the same as a current clock time. That 1s, the system control
unit 703 determines whether or not the current clock time 1s
the wake-up clock time (51507). In a case in which the
current clock time 1s not the wake-up clock time 1 S1507,
the waking-up processing ends. In a case mn which the
current clock time 1s the wake-up clock time 1n S1507, the
state control unit 705 wakes up the communicator 601
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(S1503). In a case i which the communicator 601 has
already woken up 1 S13503, the processing i S1503 1s
omitted.

After the communicator 601 wakes up, the system control
unit 703 determines whether or not connection instruction
information 1s present (S1504). In a case i which the
connection instruction information has been received from
the WS 101, the received connection 1nstruction information
1s managed as connection instruction information 716 by the
information management unit 701. In a case 1n which the
connection 1nstruction information 1s present 1n S1504, the
communication control unit 704 causes the communicator
601 to connect to the access point indicated by the surround-
ing AP information 713 managed by the information man-
agement unit 701 (S15035). In a case 1n which the connection
instruction information received from the WS 101 includes
information of the access point, the communication control
unit 704 may cause the commumnicator 601 to connect to the

il

access point indicated by the connection instruction infor-

il

mation. In a case i which the connection nstruction infor-
mation 1s not present in S1504, the communication control
unit 704 detects an access point in surroundings of the STA
by using the communicator 601. The commumnication control
umt 704 causes the commumicator 601 to connect to the
detected access point (S1506). After connecting to the access
point, the STA 1s brought into a state 1n which the STA can
communicate with the WS 101. The waking-up processing
ends by the processing 1n S1503 or S1506 being performed.

The operations shown 1n FIG. 14 will be described again.
After the waking-up processing (S1410) 1s performed, the
system control umt 703 determines whether or not the
communicator 601 has woken up (51416). The system
control unit 703 determines whether or not the processing 1n
S1503 has been performed 1n S1416. In a case 1n which the
processing 1n S1503 has not been performed, the system
control unit 703 determines that the communicator 601 has
not woken up. In a case 1n which the processing 1n S1503 has
been performed, the system control unit 703 determines that
the communicator 601 has woken up.

In a case 1 which the communicator 601 has not woken
up 1n S1416, the determination 1n 1401 1s performed, 1n a
case 1n which the communicator 601 has woken up 1n
51416, the communication control unit 704 generates a
transmission notification and transmits the transmission
notification to the WS 101 by using the communicator 601
(S1411). In a case in which the prionty information 1s
present, a transmission noftification including the priority
information 1s generated. In a case 1 which the priority
information 1s not present, a transmission notification that
includes no priority information i1s generated. In a case 1n
which access points that are different from the access point
to which the STA 1s being connected are present 1n the
surroundings of the STA, a transmission notification includ-
ing the surrounding AP information 1s generated. In a case
in which no access points that are different from the access
point to which the STA 1s being connected are present 1n the
surroundings of the STA, a transmission nofification that
includes no surrounding AP information 1s generated. After
the transmission notification 1s transmitted, the communi-
cation control unit 704 recerves an instruction notification
from the WS 101 by using the commumcator 601. The
system control umt 703 determines whether or not the
instruction notification includes permission information.
That 1s, the system control unit 703 determines whether or
not the instruction notification indicates permission of data
transmission (S1412).
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In a case i which the instruction notification does not
include permission information 1n S1412, that 1s, 1n a case 1n
which the instruction notification includes one of the second
control information and the connection instruction informa-
tion, the communication control unit 704 transmits an
instruction response to the WS 101 by using the communi-
cator 601 (S1414). In this case, the communication control
unit 704 stands by for data transmission via the access point
to which the STA 1s being connected. In a case 1n which the
instruction notification includes permission information 1n
S1412, the system control umt 703 performs data transmis-
s10n processing (S1413).

FIG. 17 shows an operation procedure of the STA 1n the
data transmission processing. Operations of the STA in the
data transmission processing will be described with refer-
ence to FIG. 17. The system control unit 703 monitors a
reception state such that an instruction notification can be
received from the WS 101 while transmitting data. In a case
in which the mstruction notification 1s transmitted from the
WS 101, the communication control unit 704 receives the
instruction notification from the WS 101 by using the
communicator 601. The system control unit 703 determines
whether or not the instruction notification has been recerved
while the data i1s being transmitted (51701). In a case in
which the mstruction notification 1s transmitted from the WS
101 to the STA while the data transmission processing 1s
being performed, the instruction notification includes one of
the first control information and the third control informa-
tion, which indicates an instruction to stop the data trans-
mission. In a case in which the instruction notification has
been recerved 1n S1701, the communication control unit 704
causes the communicator 601 to stop the data transmission.
In this manner, the communicator 601 stops the data trans-
mission (S1707). After the data transmission stops, the
communication control unit 704 transmits an instruction
response to the WS 101 by using the communicator 601
(S1708). The data transmission processing ends by the
processing 1n S1708 being performed.

In a case 1n which the mstruction notification has not been
received i S1701, the system control unit 703 compares a
first data amount with a second data amount. The first data
amount 1s the amount of data indicated by the data amount
information transmitted to the WS 101. That 1s, the first data
amount 1s the amount of data that 1s scheduled to be
transmitted. The second data amount 1s the amount of data
that has already been transmitted. The system control unit
703 determines whether or not the second data amount is
less than the first data amount (S1702).

In a case 1n which the second data amount i1s equal to or
greater than the first data amount 1n S1702, the data trans-
mission processing ends. In a case 1n which the second data
amount 1s less than the first data amount in S1702, the
system control unit 703 checks the battery remaining
amount on the basis of the battery remaining amount infor-
mation 717. The system control unit 703 determines whether
or not the battery remaining amount 1s less than 20% of the
battery capacity (S1703).

In a case 1n which the battery remaining amount 1s equal
to or greater than 20% of the battery capacity in S1703, the
communication control umt 704 transmits data (examination
data) to the WS 101 by using the communicator 601
(S1705). Data of a transmission bufler size defined by a
communication protocol 1s transmitted through data trans-
mission at one time. In a case 1n which data transmission by
TCP/IP 1s performed, for example, data of 1460 bytes is
transmitted. Alternatively, image data corresponding to one
frame that constructs a moving 1image may be transmitted
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through data transmission at one time. After the data 1s
transmitted, the determination 1 S1701 1s performed.

In a case in which the battery remaining amount 1s less
than 20% of the battery capacity in S1703, the system
control unit 703 determines whether or not the battery
remaining amount 1s less than 10% of the battery capacity
(S1706). In a case 1n which the battery remaining amount 1s
less than 10% of the battery capacity in S1706, the com-
munication control unit 704 causes the communicator 601 to
stop the data transmaission. In this manner, the communicator
601 stops the data transmission (S1707).

In a case 1n which the battery remaining amount 1s equal
to or greater than 10% of the battery capacity in S1706, that
1s, 1n a case 1n which the battery remaining amount 1s equal
to or greater than 10% and less than 20% of the battery
capacity, the system control unit 703 performs data thinning
processing (S1704). For example, the system control unit
703 performs control such that image data of only even
numbered frames or odd numbered frames 1s transmitted in
S1704. That 1s, frame thinming 1s performed. In this manner,
the system control unit 703 reduces the amount of the data
to be transmitted to the WS 101. After the data thinming
processing 1s performed, the communication control unit
704 transmits thinned data to the WS 101 by using the
communicator 601 (Sl705)

Diflerent processmg 1s performed 1n accordance with the
battery remaining amount as described above. Although the
two threshold values are used for the battery remaining
amount 1n the aforementioned example, the number of
threshold values for the battery remaiming amount may be
three or more. The data thinming processing may be pro-
cessing other than file thinning. For example, the system
control unit 703 may reduce the amount of data by reducing
specific information (brightness or saturation, for example)
by 1mage processing. Alternatively, the system control unit
703 may reduce the amount of data by using an image
compression technology.

The operations shown 1n FIG. 14 will be described again.
After the data transmission processing (S1413) or the trans-
mission of the mstruction response (S1414) 1s performed,
resting processing 1s performed (S14135). After the resting
processing 1s performed, the determination i S1401 1s
performed.

FIG. 16 shows an operation procedure of the STA 1 the
resting processing. Operations of the STA in the resting
processing will be described with reference to FIG. 16. The
communication control unit 704 stops connection to the

access pomnt to which the communicator 601 i1s being
connected. In this manner the connection to the network 1s

cut (S1601). Af

ter the connection to the network 1s cut, the
state control unit 705 brings the communicator 601 into the
resting state (S1602). The resting processing ends by the
processing 1 S1602 being performed.

(Configurations and Effects)

As described above, the WS 101 (server) has the com-
municator 405, the decision unit 502, and the communica-
tion control unit 504. The communicator 405 receives data
at an application level from the STA (client) (S1103) and
receives connection AP information and priority information
from the client before reception of the data 1s started
(51101). The STA 1s one of the first client and the second
client. The first client 1s a terminal that has already started
data transmission to the WS 101 at a timing when the
decision processing (S1102) 1s started. The second client 1s
a terminal that 1s standing by for the data transmission to the
WS 101 at the timing when the decision processing 1is
started. The connection AP information indicates an access
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point to which the client 1s being connected. The priority
information indicates a priority of the client.

In the decision processing, the decision unit 502 deter-
mines whether or not the first condition 1s satisfied (S1201)
and determines whether or not any one of the second

condition and the third condition 1s satisfied (51206, S1205).
In a case 1n which the first condition and the second
condition are satisfied, the decision unit 502 decides to cause
the first client to stop the data transmission in the decision
processing (S1207). In a case in which the first condition and
the third condition are satisfied, the decision unit 502
decides to cause the second client to stand by for the data
transmission 1n the decision processing (S1210). The first
condition indicates that an access point indicated by the
connection AP information received from the first client 1s
the same as an access point indicated by the connection AP
information received from the second client. The second
condition indicates that a priornity indicated by the priority
information recerved from the first client 1s lower than a
priority indicated by the priority information received from
the second client. The third condition indicates that priority
information has not been received from the second client.

In a case i which the decision unit 302 decides to cause
the first client to stop the data transmission, the communi-
cation control unit 504 transmuits the first control information
to the first client by using the communicator 405 (51207). In
a case 1n which the decision unit 502 decides to cause the
second client to stand by for the data transmission, the
communication control unit 504 transmits the second control
information to the second client by using the communicator
405 (S1211). The first control information indicates an
istruction to stop the data transmission via the access point
to which the first client 1s being connected. The second
control information indicates an instruction to stand by for
the data transmission via the access point to which the
second client 1s being connected.

The server 1n each aspect of the present invention need not
have a configuration corresponding to at least one of the
display unit 401, the mput unit 402, and the recording unit
404. The server 1n each aspect of the present invention need
not have a configuration corresponding to at least one of the
STA 1nformation management unit 501 and the analysis
processing unit 503.

The communicator 405 may receive the surrounding AP
information from the STA (client) before the reception of the
data 1s started. The surrounding AP information indicates an
access point, to which the STA 1s not being connected, which
1s present 1n surroundings of the STA. In a case in which the
first condition 1s satisfied and the surrounding AP informa-
tion has been received, the communication control unit 504
may transmit connection mstruction information to the sec-
ond client by using the communicator 405. The connection
instruction mformation idicates an instruction to connect to
the access point indicated by the surrounding AP informa-
tion.

As described above, the STA (client) 1s one of the first
client and the second client. The decision processing 1is
processing for deciding which of the first state and the
second state to be set. The first state 1s a state 1n which the
first client performs data transmission. The second state 1s a
state 1n which the second client performs data transmission.
The STA has the communicator (the communicator 601, the
communicator 605) and the commumication control unit
704.

The communicator 605 receives data at an application
level from an external terminal (S1402). The communicator
601 transmuits the data received from the external terminal to
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the WS 101 (S1705). The communicator 601 transmits
connection AP information, priority imnformation, and sur-
rounding AP information to the WS 101 before transmission
of the data 1s started (S1411) and receives one of first control
information, second control information, and connection

instruction information from the WS 101 (51412, S1701). In

a case 1 which the first control information has been
received, the communication control unit 704 stops the data
transmission via the access point to which the first client 1s

being connected (S1707). In a case in which the second
control information has been received, the communication
control unit 704 stands by for the data transmission via the
access point to which the second client 1s being connected
(S1414). In a case in which the connection instruction
information has been received, the communication control
umt 704 connects to the access point indicated by the
surrounding AP information by using the communicator 601

(S1505).

The client according to each aspect of the present inven-
tion need not have a configuration corresponding to at least
one of the mput unit 602, the recording unit 604, and the
battery 606. The client according to each aspect of the
present invention need not have a configuration correspond-
ing to at least one of the mformation management unit 701,
the examination data processing unit 702, the system control
unit 703, and the state control unit 705.

The communication system according to the embodiment
of the present mnvention has a WS 101 (server) and an STA
(client). The WS 101 has the communicator 405 (first
communicator), the decision unit 502 (decider), and the
communication control unit 504 (communication controller,
first communication controller). The STA has the commu-
nicator (the commumcator 601, the communicator 6035)
(second communicator) and the communication control unit
704 (communication controller, second communication con-
troller).

The communication system according to each aspect of
the present invention need not have a configuration corre-
sponding to the access point.

A communication method performed by the WS 101 has
a first step, a second step, a third step, and a fourth step. The
WS 101 receirves data at an application level from the STA
(client) 1n the first step (S1103). The WS 101 receives the
connection AP information and the priority information
from the STA in the second step (S1101) before the reception
ol the data 1s started. The WS 101 determines whether or not
the first condition 1s satisfied (S1201) and determines
whether or not any one of the second condition and the third
condition 1s satisfied (51206, S1205) in the decision pro-
cessing (S1102) 1n the third step. In a case 1n which the first
condition and the second condition are satisfied, the WS 101
decides to cause the first client to stop the data transmission
in the decision processing in the third step (S1207). In a case
in which the first condition and the third condition are
satisfied, the WS 101 decides to cause the second client to
stand by for the data transmission 1n the decision processing,
in the third step (S1210). In a case in which decision to cause
the first client to stop the data transmission has been made
in the third step, the WS 101 transmits the first control
information to the first client 1n the fourth step (S1207). In
a case 1 which the decision to cause the second client to
stand by for the data transmaission has been made in the third
step, the WS 101 transmits the second control information to
the second client 1n the fourth step (S1211).

The communication method performed by the server
according to each aspect of the present mnvention need not
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have steps other than the aforementioned first step, second
step, third step, and fourth step.

A program may cause a computer of the WS 101 (server)
to execute the aforementioned first step, second step, third
step, and fourth step.

The communication method performed by the STA has a
first step, a second step, a third step, a fourth step, and a fifth
step. The STA receives data at an application level from an
external terminal in the first step (S1402). The STA transmuits
the data received from the external terminal to the WS 101
(server) 1 the second step (S1705). The STA transmits
connection AP information, priority information, and sur-
rounding AP information to the WS 101 1n the third step
(S1411) before transmission of the data 1s started. The STA
recetves one of first control information, second control
information, and connection instruction information from
the WS 101 1n the fourth step (51412, S1701). In a case 1n
which the first control information has been received, the
STA stops the data transmission via the access point to
which the first client 1s being connected 1n the fifth step
(S1707). In a case 1n which the second control information
has been received, the STA stands by for the data transmis-
s10on via the access point to which the second client 1s being
connected in the fifth step (S1414). In a case 1n which the
connection instruction information has been received, the
STA connects to the access point indicated by the surround-
ing AP information 1n the fifth step (S1505).

The communication method performed by the client
according to each aspect of the present invention need not
have steps other than the aforementioned first step, second
step, third step, fourth step, and fifth step.

The program may cause a computer of the STA (client) to
execute the atorementioned first step, second step, third step,
tourth step, and fifth step.

In the embodiment of the present invention, a state of data
transmission 1s decided in accordance with a priority of each
STA 1n a case 1n which a plurality of STAs are connected to
one access point. Alternatively, 1n a case which a plurality of
STAs are connected to one access point, the STA connects
to an access point that 1s different from the access point to
which the plurality of STAs are being connected before the
STA performs data transmission. Therefore, 1t 1s possible to
reduce occurrence ol congestion. In addition, an STA with
high priority can perform data transmission. In the embodi-
ment of the present invention, 1t 1s not necessary to replace
existing access points or to change setting.

In a case 1n which the decision unit 502 decides to cause
the first client to stop the data transmission, the communi-
cation control unit 504 may transmit clock time information
to the first client by using the communicator 4035 (51207). In
a case 1 which the decision unit 502 decides to cause the
second client to stand by for the data transmission, the
communication control unit 504 may transmit clock time
information to the second client by using the communicator
405 (S1211). The clock time information indicates a clock
time when the data transmission via the access point to
which the first client or the second client 1s being connected
may be started.

The communicator 601 may receive the clock time 1nfor-
mation from the WS 101 (server) (S1412, S1701). In a case
in which one of the first control information and the second
control information has been received and the clock time
information has been received, the communication control
unit 704 may start the data transmission via the access point
to which the first client or the second client 1s being
connected at the clock time indicated by the clock time

information (51503, S1705).
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After the STA stops the data transmission or after the STA
stands by for the data transmission, the STA starts the data
transmission at the clock time indicated by the clock time
information. Therefore, occurrence of congestion 1s reduced.

The communicator 405 may receive data amount infor-
mation from the STA (client) before the reception of the data

1s started (S1101). The data amount imnformation indicates
the amount of data that 1s scheduled to be transmaitted to the
WS 101 (server). In a case 1n which the decision unit 502
decides to cause the first client to stop the data transmission,
the decision unit 502 may calculate the clock time when the
data transmission may be started on the basis of a first data
amount and a second data amount (S1207). The first data
amount 1s the amount of data indicated by the data amount
information received from the first client. The second data

amount 1s the amount of data that has already been received
from the first client. In a case 1n which the decision unit 502
decides to cause the second client to stand by for the data
transmission, the decision unit 502 may calculate the clock
time when the data transmission may be started on the basis
of the amount of data indicated by the data amount infor-
mation received front the second client (81210).

The communicator 601 may transmit the data amount
information to the WS 101 (server) belfore transmission of
the data 1s started (S1411).

The clock time when the data transmission may be started
1s calculated on the basis of the amount of the data that has
not yet been transmitted. Therefore, 1t 1s possible for the STA
to start the data transmission such that occurrence ol con-
gestion 1s reduced.

The data may be examination data acquired by the exami-
nation terminal that performs examination of the mside of a
body. The priority information may be at least one of
position information, abnormality mformation, and opera-
tion information. The position information indicates the
position of the examination terminal i the body. The
abnormality information indicates a degree of abnormality
of the inside of the body estimated from the examination
data. The operation information indicates occurrence of a
predetermined operation by the user.

The examination data processing unit 702 may generate
the position information and the abnormality information on
the basis of the examination data (1409).

The priority information includes highly urgent informa-
tion. Therefore, as highly urgent STA can perform data
transmission, and congestion 1s reduced.

The decision unit 502 may determine whether or not the
data transmission by the STA (transmitting client) ends
within a predetermined time on the basis of the data trans-
mission ability (data transmission speed) of the STA after
one of the first control information and the second control
information 1s transmitted (S1304). In a case in which the
first control information 1s transmitted, the STA 1s the second
client. In a case 1n which the second control information 1s
transmitted, the STA 1s the first client. In a case 1n which the
data transmission by the STA does not end within the
predetermined time, the decision unit 502 may decide to
cause the STA to stop the data transmission (S1305). In a
case 1 which the decision unit 502 decides to cause the STA
to stop the data transmission the communicator 405 may
transmit third control information to the STA by using the
communicator 405 (51305). The third control information
indicates an 1nstruction to stop the data transmission via the
access point to which the STA 1s being connected.

In a case 1n which the third control information has been
received, the communication control unit 704 may stop the
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data transmission via the access point to which the STA
(client) 1s being connected (S1707).

An increase 1n communication tratlic leads to a decrease
in throughput. The decrease 1n throughput leads to a long
communication time. In a case 1n which the data transmis-
s1on does not end within the predetermined time, an increase
in power consumption of the STA due to the data transmis-
sion 1s avolded by the STA stopping the data transmission.

In a case in which the battery remaining amount of the
STA (client) 1s less than the predetermined amount, the
system control unit 703 may reduce the amount of the data
to be transmitted to the WS 101 (server) (S1704). The
communication control unit 704 may transmit the data, the
amount ol which has been reduced to the WS 101 by using
the commumnicator 601 (S1705).

An increase 1n power consumption of the STA due to the
data transmission 1s avoided by the amount of data being
reduced 1n a case 1n which the battery remaining amount of
the STA 1s less than the predetermined amount. Therefore,
the data transmission 1s easily completed before 1t becomes
impossible for the STA to perform the data transmission due
to the decrease 1n the battery remaining amount.

The communicator may include the communicator 605
(first communicator) that communicates with an external
terminal and the communicator 601 (second communicator)
that communicates with the WS 101 (server). In a case in
which the battery remaining amount of the STA (client) 1s
less than the predetermined amount, the state control unit
705 may bring only the communicator 601 into the resting
state (S1602).

In a case in which the battery remaining amount of the
STA 1s less than the predetermined amount, the STA can
continue the communication with the external terminal by
causing only the communicator 601 to rest.

While preferred embodiments of the invention have been
described and shown above, i1t should be understood that
these are exemplars of the invention and are not to be
considered as limiting. Additions, omissions, substitutions,
and other modifications can be made without departing,
from the spirit or scope of the present ivention. Accord-
ingly, the invention 1s not to be considered as being limited
by the foregoing description, and 1s only limited by the
scope of the appended claims.

What 1s claimed 1s:

1. A server comprising:

a processor that 1s configured to include

a communicator that 1s configured to receive data at an
application level from a client and receive connec-
tion AP mnformation and priority imformation from
the client before reception of the data is started, the
client being one of a first client and a second client,
the first client being a terminal that has already
started data transmission to the server at a timing
when a decision processing 1s started, the second
client being a terminal that 1s standing by for the data
transmission to the server at the timing when the
decision processing 1s started, the connection AP
information indicating an access point to which the
client 1s being connected, the priority information
indicating a priority of the client;

a decision unit that 1s configured to determine whether
or not a {irst condition 1s satisfled and determine
whether or not any one of a second condition and a
third condition 1s satisfied 1n the decision processing,
and decide to cause the first client to stop the data
transmission 1n the decision processing 1n a case 1n
which the first condition and the second condition
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are satisfied, or decide to cause the second client to
stand by for the data transmission in the decision
processing in a case 1 which the first condition and
the third condition are satisfied, the first condition
indicating that an access point indicated by the
connection AP information received from the first
client 1s the same as an access point indicated by the
connection AP information received from the second
client, the second condition indicating that a priority
indicated by the priority information received from
the first client 1s lower than a priority indicated by the
priority information received from the second client,
the third condition indicating that the priority infor-
mation has not been received {from the second client;
and
a communication control umt that i1s configured to
transmut {irst control information to the first client by
using the communicator i a case in which the
decision umt decides to cause the first client to stop
the data transmission and transmit second control
information to the second client by using the com-
municator m a case in which the decision unit
decides to cause the second client to stand by for the
data transmission, the first control information indi-
cating an instruction to stop data transmission via an
access point to which the first client 1s being con-
nected, the second control information indicating an
instruction to stand by for data transmission via an
access point to which the second client 1s being
connected,
wherein the decision processing decides to stop or start
the transmission based on the conditions.
2. The server according to claim 1,
wherein the communicator 1s further configured to receive
surrounding AP information from the client before the
reception of the data is started, the surrounding AP
information indicating an access point, to which the
client 1s not being connected, which 1s present 1n
surroundings of the client, and
the communication control unit 1s further configured to
transmit connection instruction information to the sec-
ond client by using the communicator in a case 1n
which the first condition 1s satisfied and the surround-
ing AP information has been received, the connection
instruction information imndicating an instruction to con-
nect to the access point indicated by the surrounding
AP information.
3. The server according to claim 1,
wherein the communication control unit 1s further con-
figured to transmit clock time information to the first
client by using the communicator 1n a case 1n which the
decision unit decides to cause the first client to stop the
data transmission,
the communication control unit 1s further configured to
transmit the clock time information to the second client
by using the commumnicator 1n a case in which the
decision unmit decides to cause the second client to stand
by for the data transmission.
4. The server according to claim 3,
wherein the communicator 1s further configured to receive
data amount information from the client before the
reception of the data 1s started, the data amount 1nfor-
mation 1ndicating the amount of data that 1s scheduled
to be transmitted to the server,
the decision unit 1s configured to calculate the clock time
on the basis of a first data amount and a second data
amount 1n a case 1 which the decision unit decides to
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cause the first client to stop the data transmission, the
first data amount being the amount of data indicated by
the data amount information received from the first
client, the second data amount being the amount of data
that has already been received from the first client, and
the decision unit 1s configured to calculate the clock time
on the basis of the amount of data indicated by the data
amount information received from the second client 1n
a case 1 which the decision unit decides to cause the
second client to stand by for the data transmission.
5. The server according to claim 1,
wherein the data 1s examination data that 1s acquired by an
examination terminal for examining the inside of a
body, and
the priority information 1s at least one of position infor-
mation, abnormality information, and operation infor-
mation, the position mformation indicating a position
of the examination terminal 1n the body, the abnormal-
ity information indicating a degree of abnormality of an
inside of the body estimated from the examination data,
the operation information indicating occurrence of a
predetermined operation by a user.
6. The server according to claim 1,
wherein the decision unit 1s further configured to deter-
mine whether or not data transmission by a transmitting,
client will end within a predetermined time on the basis
ol a data transmission ability of the transmitting client
aiter one of the first control information and the second
control information 1s transmitted, the transmitting
client being the second client 1n a case 1n which the first
control 1nformation 1s transmitted, the transmitting
client being the first client 1n a case 1n which the second
control information 1s transmitted,
the decision unit 1s further configured to decide to cause
the transmitting client to stop the data transmission in
a case 1n which the data transmission by the transmut-
ting client will not end within the predetermined time,
and
the communication control unit 1s further configured to
transmit third control information to the transmitting
client by using the communicator 1n a case 1n which the
decision unit decides to cause the transmitting client to
stop the data transmission, the third control information
indicating an instruction to stop data transmission via
an access point to which the transmitting client 1s being
connected.
7. A communication system, comprising:
a server; and
a client,
wherein the server includes a processor that 1s configured
to include
a first communicator that 1s configured to receive data
at an application level from the client and receive
connection AP information and priority information
from the client before reception of the data 1s started,
the client being one of a first client and a second
client, the first client being a terminal that has
already started data transmission to the server at a
timing when a decision processing 1s started, the
second client being a terminal that 1s standing by for
the data transmission to the server at the timing when
the decision processing is started, the connection AP
information indicating an access point to which the
client 1s being connected, the priority information
indicating a priority of the client,
a decision unit that 1s configured to determine whether
or not a first condition 1s satisfied and determine
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whether or not any one of a second condition and a
third condition 1s satisfied in the decision processing,
and decide to cause the first client to stop the data
transmission in the decision processing in a case 1n
which the first condition and the second condition
are satisfied, or decide to cause the second client to
stand by for the data transmission 1n the decision
processing in a case i which the first condition and
the third condition are satisfied, the first condition
indicating that an access point indicated by the
connection AP information received from the first
client 1s the same as an access point indicated by the
connection AP information received from the second
client, the second condition indicating that a priority
indicated by the priority information received from
the first client 1s lower than a priority indicated by the
priority information received from the second client,
the third condition 1ndicating that the priority infor-
mation has not been received from the second client,
and

a {irst communication control unit that 1s configured to
transmuit {irst control information to the first client by
using the first communicator 1n a case in which the
decision unmit decides to cause the first client to stop
the data transmission, or transmit second control
information to the second client by using the first
communicator 1 a case i which the decision unit
decides to cause the second client to stand by for the
data transmission, the first control information indi-
cating an instruction to stop data transmission via an
access point to which the first client 1s being con-
nected, the second control information indicating an
instruction to stand by for the data transmission via
an access point to which the second client 1s being
connected, and

the client includes

a second communicator that 1s configured to receive the
data from an external terminal, transmit the data
recetved from the external terminal to the server,
transmit the connection AP information and the
priority information to the server before transmission
of the data 1s started, and receive one of the first
control information and the second control informa-
tion from the server, and

a second communication control umit that 1s configured
to stop the data transmission via the access point to
which the first client 1s being connected 1n a case 1n
which the first control information has been recetved
or stand by for the data transmission via the access
point to which the second client 1s being connected
in a case 1 which the second control information has
been receirved,

wherein the decision processing decides to stop or start
the transmission based on the conditions.

8. A communication method that 1s performed by a server,

the method comprising:

a first step 1 which the server receives data at an
application level from a client, the client being one of
a first client and a second client, the first client being a
terminal that has already started data transmission to
the server at a timing when a decision processing 1s
started, the second client being a terminal that 1s
standing by for the data transmission to the server at the
timing when the decision processing 1s started;

a second step 1n which the server recerves connection AP
information and priority mmformation from the client
betfore reception of the data i1s started, the connection
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AP mformation indicating an access point to which the
client 1s being connected, the priority information indi-
cating a priority of the client;

a third step 1n which the server determines whether or not

by for data transmission via an access point to which
the second client 1s being connected,

wherein the decision processing decides to stop or start

the transmission based on the conditions.

42

started, the second client being a terminal that 1s
standing by for the data transmission to the server at the
timing when the decision processing 1s started,

the server receives connection AP information and prior-

a first condition 1s satistied and determine.s whethf‘ar. Oor 5 ity information from the client in the second step before
not any one of a second condition and a third condition reception of the data is started, the connection AP
- s:atlsﬁed n the decision PTOCESSIE, and the server information indicating an access point to which the
decides to Clalusz the first client to stop the data trlalpsl; client is being connected, the priority information indi-
mission 1n t e decision processing in a case 1 whic cating a priority of the client,
the first condition and the second condition are satis- 10 . .
. . the server determines whether or not a first condition 1s
fied, or the server decides to cause the second client to  cod and d . heth !
stand by for the data transmission in the decision satistied an . clermines W ct oo H.Ot ary ore o 4
processing in a case in which the first condition and the second condition and a third condition 1s satisfied 1n the
third condition are satisfied, the first condition indicat- Ellec%zlont procesm?hg lél tthel'thlfi St‘ipa ‘-’:ﬁd (;hte StE’I'V er
ing that an access point indicated by the connection AP 15 CICes 7O Lallst LIE TIST CHEIE 20 ST0p HHE Gdia Hals=
information recerved from the first client 1s the same as 55100 1 the decision pTOCEsSIg 1 the third step 1n a
an access point indicated by the connection AP infor- case 1 Whld} the first condition and. the second cOl-
mation received from the second client. the second dition are satisfied, or the server decides to cause the
condition indicating that a priority indié:ated by the second client to stand by for the data transmaission in the
priority information received from the first client is 20 decision processing 1i the thy*d step Il a case 11 ‘_”hJCh
lower than a priority indicated by the priority informa- the first condition and the third condition are satisfied,
tion received from the second client, the third condition the first condition 111§11c:at111g‘ that an access P_Olllt 1indi-
indicating that the priority information has not been cated by tl}e connection AP information rfe:celffeq from
received from the second client: and the first client 1s the same as an access point indicated
a fourth step 1n which the server transmits first control 25 by the connection AP mformat%qn rfe:celzved. from the
‘nformation to the first client in a case in which the second client, the second condition indicating that a
server decides to cause the first client to stop the data priority 1nd1cat§d b}’ the priority mf‘_jm_ilatl_on 'I'ECE:IVEd
transmission 1n the third step or the server transmits from t_he ﬁ st client > lower tl}an a priority indicated b.y
second control information to the second client 1n a the prlorlty.mfonnat.u?n I'(:?"CEI‘.Ved. from the SECOHQ C.h_
case 1n which the server decides to cause the second 30 ent, the _thlrd condition 111d1ca't1ng that the priority
client to stand by for the data transmission in the third 1111f0r{1lat10n has not been recetved from the second
step, the first control information 1ndicating an instruc- CHELT . . .
tion to stop data transmission via an access point to the server transmits first control information to the first
which the first client is being connected, and the second Zh@%[ in the fourtllll Stgp ml:'ﬂ case 11 Whifh;he sCrver
control mformation indicating an instruction to stand 35 ecides to cause the hirst client to stop the data trans-

mission in the third step, or the server transmits second
control information to the second client in the fourth
step 1n a case 1 which the server decides to cause the
second client to stand by for the data transmission 1n the
third step, the first control information indicating an

9. A non-transitory computer-readable recording medium 40
that records a program for causing a computer of a server to
execute a first step, a second step, a third step, and a fourth
step,

wherein the server receives data at an application level

from a client 1n the first step, the client being one of a 45
first client and a second client, the first client being a
terminal that has already started data transmission to
the server at a timing when decision processing 1s I I

instruction to stop data transmission via an access point
to which the first client 1s being connected, the second
control information indicating an instruction to stand
by for data transmission via an access point to which
the second client 1s being connected,

wherein the decision processing decides to stop or start
the transmission based on the conditions.
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